NOTES ON THE GENUS GMELINA (VERBENACEAE)
Harold N. Moldenke

This is the 79th genus treated in this series of notes. It was
hoped to produce a detailed monograph, but, unfortunately, this
late in life makes it impractical to fulfill this announced pur-
pose. However, it has been thought worthwhile to place on record
the rather extensive bibliographic, herbarium, and field notes accu-
mulated by my wife, Alma L. Moldenke, and myself over the past 54
years. The herbarium acronyms employed herein are the same as have
been employed by me in all previous papers in this journal (and some
other journals) since 1929 and are fully explained most recently in
Phytologia Memoirs 2: 463--469 (1980) with addenda in Phytologia 50:
268 (1982).

GMELINA L., Sp. Pl., ed. 1, imp. 1, 2: 626. 1753; Gen. Pl., ed. 5,
imp. 1, 274. 1754.

Synonymy: Cumbufu Rheede, Hort. Malab. 1: 75, pl. 41. 1678.
Dematha F. Herm., Mus. Zeyl., imp. 1, 3, 9, 12, & 21. 1717. Michelia
Amman, Comment. Acad, Sci. Imp. Petrop. 8: 218--219, pl. 18. 1736
[not Michefia Ldans., 1973, nor Houst., 1763, nor Kuntze, 1973, nor
L., 1735, 1737, & 1811, nor Th. Dur., 1973]. T{ttius Rumpf, Herb.
Amboin. 3: 38, pl. 20. 1743. Cumbufu Adans., Fam. Pl. 2: 527 & 546
in syn. 1763. Lyciun Pluk. ex Adans., Fam. Pl. 2: 199 in syn. 1763
{not Lyedum L., 1753). Gmelina Willd. ex Moon, Cat. Indig. Exot. Pl.
Ceyl. 1l: 45. 1824. Gmeflinia L., ex Spreng. in L., Gen. Pl., ed. 9,
2: 481. 1831. Cumbula %ZdGans. ex Steud., Nom. Bot., ed. 2, 1l: 310 &
453 in syn. 1849. Gmebina Roxb. ex Wight, Icon. Pl. Ind. 4 (3): pl.
1470 sphalm. 1849. Guredfdina Wight, Illust. Ind. Bot. 2: pl. 174
sphalm. 1850. Panelf Adans. ex Pfeiffer, Nom. Bot. 1 (2): 1468. 1874.
Ephielis soland., Journ. Bot. Lond. 3: 258--259. 1865 [not Ephiefis
Banks & Soland., 1838, nor Schreb., 1791). Cumbafu Adans. apud
Jacks. in Hook. f. & Jacks., Ind. Kew., imp. 1, l: 666 in syn, (in
part). 1893. Gmefinia Spreng. apud Jacks. in Hook. f. & Jacks.,

Ind. Kew., imp. 1, 1: 1040 in syn. 1893. Cumbufa Steud. apud Jacks.
in Hook. f. & Jacks., Ind. Kew., imp. 1, 1l: 666 in syn. 1893. Melina
Brig. in Engl. & Prantl, Nat. Pflanzenfam., ed. 1, 4 (3a): 136. 1895.
Kumbalu Adans. ex Mold., Alph. List Inv. Names Suppl. 1: 11 in syn.
1947. Cumbufu "Adans. (in part)" apud. Bakh. & Van Steenis, Taxon 5:
81 in syn. 1956. Cundibalfu B. D. Jacks. ex Airy Shaw in Willis, Dict.
Flow. Pl., ed. 7, 309 in syn. 1966. Cmefina Caaudhuri, Bull. Bot.
Soc. Beng. 23: 123 sphalm. 1969. Gmefdia Joshi, Indian For. 95: 152.
sphalm. 1969. Gmefia Anon. ex Mold., Fifth Summ. 2: 523 in syn.
1971. Gimelina Jayas. ex Mold., Phytologia 34: 274 sphalm. 1976.
Gmellina Kowal & Kassam, Agric. Ecol. Savan. 237 sphalm. 1978.
Smefina Roxb. ex Mold., Fifth Summ. 2: 622 in syn. 1971.

Bibliography: Rheede, Hort. Malab. 1l: 75, pl. 41. 1678; Pluk.,
Almag. Bot. Phyt. 1l: pl. 14, fig. 4 (1691) and 5: 234, pl. 97, fig. 2,
& pl. 305, fig. 3. 1700; P. Herm., Mus. Zeyl., imp. 1, 3, 9, 12, & 21.
1717; Pluk., Op. Omn. 5: 234, pl. 97, fig. 2. 1720; P. Herm., Mus.
Zeyl., imp. 2, 2, 3, 9, 12, & 21. 1726; Amman, Comment. Acad. Sci.
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Imp. Petrop. 8: 218--219, pl. 18. 1736; J. Burm., Thes. Zeyl. 197.
1737; Rumpf, Herb. Amboin. 1: 129, pl. 40 (1741l) and 2: 124--129, pl.
39 & 40. 1741; L., Gen. Pl., ed. 2, 526 & [538]) (1742) and ed. 3
{"2"], 412 & [(422]. 1743; Rumpf, Herb. Amboin. 3: 38--40, pl. 20.
1743; P. Herm. in L., Fl. Zeyl., ed. 1, 103--104 (1747) and ed.2,
103--104. 1748; L., Phil. Bot. 35. 1751; Gled., Berl. 5: 129. 1749;
L., Gen. Pl., ed. 4, 413 & (451]. 1752; L., Sp. Pl., ed. 1, imp. 1,
2: 626 & 850. 1753; L., Gen. Pl., ed. 5, imp. 1, 274, [510], & 681.
1754; Stick. in L., Herb. Amboin. 9. 1754; B. Juss., Hort. Trian.
1759; L., Amoen. Acad. 4: 121. 1759; L., Syst. Nat., ed. 10, 111S5.
1759; Adans., Fam. Pl. 2: 12, 199, 527, 546, & 611. 1763; L., Sp.
Pl., ed. 2, 873. 1763; Gled., Syst. 175. 1764; L., Gen. Pl., ed. 6,
315 & [(590]. 1764; L., Ord. Nat. 35. 1764; J. F. Gmel. in L., Syst.
Nat., ed. 12, 473 (1766) and ed. 13, imp. 1, 473. 1767; L., Syst.
Nat., ed. 12 rev. [=13]), 1:. 417. 1767; N. L. Burm., Fl. Ind. 132, pl.
39. 1768; [Retz.]), Nom. Bot. 154 & [286]. 1772; J. A. Murr. in L.,
Syst. Veg., ed. 13, 473. 1774; Planer, Gatt. Pfl. 2: 555 & 1061.
1775; Christm., Linn. Pflanzensyst. 2: 134. 1777; Scop., Introd.
Hist. Nat. 170. 1777; Reichard in L., Gen. Pl., ed. 8, 316. 1778;

J. A. Murr. in L., Syst. Veg., ed. 12, 564 & 565. 1784; Gaertn.,
Fruct. Sem. Pl. 1l: 268, pl. 56, fig. 5. 1788; J. F. Gmel. in L.,
Syst. Nat., ed. 13, imp. 1, 2: 888 & 944. 1789; A. L. Juss., Gen.
Pl., ed. 1, 108. 1789; Lour., Fl. Cochinch., ed. 1, 2: 376--377.
1790; Neck., Elem. Bot. 1: 356. 1790; Schreber in L., Gen. Pl., ed.

9 ("8"], 2: 412--413 & 854. 1791; Haenke in L., Gen. Pl., ed. 10
["8"), 2: 536 & 797. 1791; A. L. Juss., Gen. Pl., ed. 2, 121. 1791;
Gis., Prael. 486. 1792; J. F. Gmel. in L., Syst. Nat., ed. 13, imp.
2, 2: 888 & 944. 1792; Lour., Fl. Cochinch., ed. 2, 2: 456--457.
1793; J. F. Gmel. in L., Syst. Nat., ed. 13, imp. 3, 2: 888 & 944.
1796; Pers. in L., Syst. Veg., ed. 15, 602. 1797; Raeusch., Nom.
Bot., ed. 3, 173 & 387. 1797; Vent., Tabl. Reg. Veg. 2: 319. 1799;
Batsch, Tabl. Aff. Reg. Veg. 193. 1802; Roxb., Pl. Coast Coromand. 2:
32 & pl. 162. 1802; Willd. in L., Sp. Pl., ed. 4, 3 (2): 3 & 313.
1802; Poir. in Lam., Encycl. M€th. Bot. 5: 163. 1804; St.-Hil., Ex-
pos. 1: 248. 1805; A. L. Juss., Ann. Mus. Nat. Hist. Paris 7: 75.
1806; Pers., Syn. Pl. 2: 142. 1806; J. E. Sm. in Rees, Cyclop, imp.

1 [London), 16: Gmelina 1--5. 1810; R. Br., Prodr. Fl. Nov. Holl. 1:
512. 1810; Ainslie, Mat. Med, Hindoost., ed. 1, 94. 1813; Roxb.,
Hort. Beng., imp. 1, 46 & [95]). 1814; Roxb., Pl. Coast Coromand. 3:
41--42 & pl. 246. 1815; Horsfield, Verh. Bat. Gen. 8: [Med. Pl.

Javal 110. 1816; Spreng., Anleit. Kennt. Gew., ed. 2, 1l: 425. 1817;
Pers., Sp. Pl. 3: 357--358. 1819; Lam., TaBL. Encycl. Meth. Bot. [Il-
lust. Gen.] 3: pl. 542. 1819; Jack, Malay. Misc., imp. 1, 1 (1): 17--
18 & App. A. 1820; J. E. Sm. in Rees, Cyclop., imp. 2 [Philadelphial,
17: Gmelina 1--5. 1820; Poir., Dict. 19: 114. 1821; Roth, Nov. Pl.
Sp., imp. 1, 287--289. 1821; Steud., Nom. Bot., ed. 1, 888. 1821;
Link, Enum. Pl. Hort. Berol. 2: 128. 1822; Blume, Cat. Gewass., imp.
1, 83. 1823; Poir. in Lam., Tabl. Encycl. MEéth. Bot. [Illust. Gen.]
4: 56. 1823; Moon, Cat. Indig. Exot. Pl. Ceyl. 1: 45 (1824) and 2: 18.
1824; Roxb., Fl. Ind., ed. 1, imp. 1, 3: 86. 1824; D. Don, Prodr. Fl.
Nepal. 104--105. 1825; Spreng. in L., Syst. Veg., ed. 16, 2: 765.
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1825; Ainslie, Mat. Med. Indica, ed. 2, 2: 240--242. 1826; Blume,
Bijdr. Fl. Ned. Ind. 14: 813--814. 1826; Sweet, Hort. Brit., ed. 1,
1: 323. 1826; Spreng. in L., Syst. Veg., ed. 16, 5 (2): 765. 1827;
Reichenb., Consp. Reg. Veg. 1l: 117. 1828; Dumort., Anal. Fam. 22.
1829; Loud.,Encycl. Pl. 1123. 1829; Wall., Numer. List SO ["49"],
nos. 1816--1820. 1829; Bartl., Nat. Pl. 180. 1830; Hook., Bot. Misc.
1l: 284. 1830; Loud., Hort. Brit., ed. 1, 245. 1830; Sweet, Hort.
Brit., ed. 2, 417. 1830; Spreng. in L., Gen. Pl., ed. 9, 2: 481l.
1831; Wall., Numer. List 82 & [87]. nos. 1816, 1816D, 1817I, & 2654.
1831; Walp., Nov. Act. Acad. Caes. Leopold.-Carol. Nat. Cur. 15:
380. 1831; Cham., Linnaea 7: 109. 1832; Loud., Hort. Brit., ed. 2,
245. 1832; Roxb., Fl. Indica, ed. 2, imp. 1, 3: 82--88. 1832; Wall.,
Numer. List 215, no. 6317. 1832; Piddington, Tab. View Gen. Char.
Roxb. 106--107. 1836; Blanco, Fl. Filip., ed. 1, 492--493. 1837;
Bojer, Hort. Maurit. 258. 1837; Endl., Gen. Pl. 1: 636. 1838; Dill-
wijn, Rev. Hort. Mal. 3. 1839; G. Don in Sweet, Hort. Brit., ed. 3,
551. 1839; J. Grah., Cat. Pl.Bomb. 158. 1839; Loud., Hort. Brit.,
ed. 3, 245. 1839; Spach, Hist. Nat. Vég. Phan. 9: 227 & 232--233.
1840; Meisn., Pl. Vasc. Gen. 2: [Comm.] 200. 1840; Steud., Nom. Bot.
Phan., ed. 2, 1: 310 & 453. 1840; Endl., Enchirid. Bot. 312. 1841;
Reichenb., Deutsch. Bot. [Repert. Herb. Nom.] 108. 1841; Meisn., Pl.
Vasc. Gen. 2: [Comm.] 291. 1842; Brongn., Enum. Gen. Pl., ed. 1, 65.
1843; D. dietr., Syn. P1l. 3: 372, 610, 611, & 613--614. 1843; Jack,
Calcut. Journ, Nat. Hist. 4: 32--43. 1843; Walp., Nov. Act. Acad.
Nat.-Cur. 19, Suppl. 1l: 380. 1843; Hassk., Cat. Pl. Hort. Bot. Bogor.
Cult. 2: 135. 1844; Blanco, Fl. Filip., ed. 2, 344--345. 1845;
Voigt, Hort. Suburb. Calcut. 464, 470, & 473. 1845; Walp., Repert.
Bot. Syst. 4: 97--98. 1845; Zoll. & Moritzi, Syst. Verz. 52. 1846;
Lindl., Veg. Kingd., ed. 1, 664 (1846) and ed. 2, 664. 1847; Schau.
in A. DC., Prodr. 1l1l: 608, 628, 678~--680, & 695. 1847; Hook., Curtis
Bot. Mag. 74 [ser. 3, 4]: pl. 4395. 1848; A. L. Juss. in Orbigny,
Dict. Univ. Hist. Nat. 13: 185. 1849; Steud., Nom. Bot. Phan., ed. 2,
1l: 310 & 453. 1849; Wight, Icon. Pl. Ind. Orient. 4 (3): 12, pl.
1470. 1849; Brongn., Enum. Gen. Pl., ed. 2, 120. 1850; Walp., Ann.
Bot. Syst. 3: 238. 1852; Wight, Illust. Indian Bot. 2: 217, pl.1l74.
1850; Wight, Spicil. Neilgherr. 2: pl. 193. 1851; Wittstein, Etymo-
log.-bot. Handw8rterb., ed. 2, 394. 1852; Lindl., Veg. Kingd., ed.
3, 664. 1853; W. Griff., Icon. Pl. Asiat. 4: pl. 443. 1854; Twining,
Illust. Nat. Ord. Pl. 2: 104. 1855; Schnitzl., Iconogr. Fam. Nat.
Reg. Veg. 2: 137 Verbenac. [2] & [3]. 1856; Buek, Gen. Spec. Syn.
Candoll. 3: 253, 365, & 502. 1858; Miq., Fl. Ned. Ind. 2: 857 &
865--867. 1858; F. Muell., Fragm. Phyt. Austral. 4: 128. 1858; Miq.,
Fl. Ind. Bat. Suppl. 1l: 242. 1860; Benth., Fl. Hongk. 272. 1861;
Dalz. & Gibs., Bomb. Fl. 201. 1861; Thwaites & Hook. f£., Enum. Pl.
Zeyl., imp. 1, 244. 1861; W. Hill, Cat. Queensl. Woods [Lond. Inter-
nat. Exhib.] 20. 1862; F. Muell., Fragm. Phyt. Austral. 3: 58. 1862;
Seem., Viti 440. 1862; Bocqg., Adansonia, ser. 1 [Baill.,Rec. Obs.
Bot.}, 2: 90, 113, 124--127, 135--137, 154, & 157, pl. 14, fig. 1l--
11 (1862) and 3: 178, 180, 184, & 254--256. 1863; Bocg., Rév. Ver-
benac. 90, 113, 124--127, 135--137, 154, & 157, pl. 14, fig. 1--11.
1863; F. Muell., Fragm. Phyt. Austral. 3: 168. 1863; Seem., Journ.
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Bot. Lond. 3: 258--259. 1865; Lindl. & Moore, Treas. Bot., ed. 1,
538. 1866; Seem., Fl. Vit. 189--191, pl. 45. 1866; Norlinger, Quer-
schn. 4: 23. 1867; F. Muell., Fragm. Phyt. Austral. 6: 153. 1868;
Benth. & F. Muell., Fl. Austral. 5: 33 & 64--66. 1870; Kurz, Journ.
Asiat. Soc. Beng. 39 (2): 8l1. 1870; Kurz, Rep. Veg. Andam. App. A: 45.
1870; Lindl. & Moore, Treas. Bot., ed. 2, 538. 1870; Beddome, Fl.
Sylv. S. India 172, pl. 253. 1872; Beddome, For. Man. Bot. S. India
172. 1873; Seem., Fl. Vit. 442. 1873; Brandis, For. Fl. Northw.

Cent. India 3: 354 & 364--365. 1874; Pfeiffer, Nom. Bot. 2 (1l): 25
(1874) and 2 (2): 1569, 1570, & 1573. 1874; Roxb., Fl. Indica, ed. 2,
imp. 2, 485--487. 1874; Kurz, Prelim. Rep. For. Veg. Pegu 69--71 &
App. A: xcv--xcviii (1875) and B: 70. 1875; F. Muell., Descrip. Notes
Papuan Pl., imp. 1, 2: 33 (1875) and 5: 91 & 113. 1875; R. Schomb.,
Fl. S. Austral. 52. 1875; Benth. in Benth. & Hook. f., Gen. Pl. 2 (2):
1135 & 1153--1154. 1876; Lindl. & Moore, Treas. Bot., ed. 3, 538.
1876; Scheff., Ann. Jard. Bot. Buitenz. 1: 41--42. 1876; Kurz, For.
Fl. Brit. Burma 2: 252 & 264--265. 1877; Blanco, Fl. Filip., ed. 3,
2: 274, pl. 215. 1878; Gamble, List Trees Darjeel. Dist. 61 & 62.
1878; F. M. Bailey, Proc. Linn. Soc. N. S. Wales 4: 174. 1880; Fern.-
Vvillar in Blanco, Fl. Filip., ed. 3, 4: Nov. App. 159. 1880; Gamble,
Man. Indian Timb., ed. 1, xxvii, 281, 295--296, & 509. 1881; Horne,
Year Fiji 269. 1881; F. Muell., First Cens. 103. 1882; J. Sm., Dict.
Pop. Names Pl. 408. 1882; F. M. Bailey, Syn. Queensl. Fl. 379. 1883;
Vidal, Sin. Fam. Gen. Pl. Lefi. Filip. [Introd. Fl. For. Filip.] 1:
202 & 204 (1883) and 2: 36, pl. 75, fig. E. 1883; Dymock, Veg. Mat.
Med. W. India, ED. L, IX & 498. 1884; Lindl. & Moore, Treas. Bot., ed.
4, 538. 1884; C. B. Clarke in Hook. f., Fl. Brit. India 4: 561 &
581--583. 1885; For. Adm. Rep. Chota Nagpur 6 & 33. 1885; J. Keys,
Proc. Roy. Soc. Queensl. 2: 48. 1885; F. Muell., Descrip. Notes Pa-
puan Pl. 8: 46. 1885; Trimen, Journ. Ceyl. Br. Roy. Asiat. Soc. 9:
[syst. Cat. Flow. Pl. Ceyl.] 69. 1885; Vidal, Phan. Cuming. Philip.
70 & 134. 1885; Campbell & Watt, Descrip. Cat. Econ. Prod. Chutia
Nagpur 52. 1886; Drake del Castillo, Illust. Fl. Ins. Mar. Pacif.,
imp. 1, 260 & 432. 1886; Maxim., Bull. Acad. Imp. Sci. St.-Pétersb.
3: 81. 1886; Maxim., M&l. Biol. 12: S514. 1886; vidal, Rev. Pl. Vasc.
Filip. 210. 1886; F. M. Bailey, Queensl. Woods 91. 1888; Durand, Ind.
Gen. Phan. 321. 1888; Hillebr., Fl. Haw., imp. 1, 340. 1888; F.
Muell., Sel. Extratrop. Pl., ed. 7, 189. 1888; F. M. Bailey, Queensl.
Woods 104. 1889; F. Muell., Sec. Syst. Cens. Austral. Pl. 1l: 171 &
173. 1889; Maiden, Useful Nat. Pl. Austral. 549. 1889; Oliv. in Hook.
f., Icon. Pl. 19: pl. 1874. 1889; K. Schum. & Hollr., Fl. Kais. Wil-
helmsl. 120. 1889; Watt, Dict. Econ. Prod. India 3: 514--517. 1889;
Woodrow, Gard. India, ed. 5, 418. 1889; F. M. Bailey, Cat. Indig.
Nat. Pl. Queensl. 35. 1890; Collett & Hemsl., Journ. Linn. Soc. Lond.
Bot. 28: 110. 1890; Forbes & Hemsl., Journ. Linn. Soc. Lond. Bot. 26
[Ind. F1. Sin. 2)}: 257. 1890; Greshoff, Teysmannia 1l: 127. 1890;
Baill., Hist. Pl. 11: 86, 94, & 1lll. 1891; Burck, Ann. Jard. Bot.
Buitenz., ser. 1, 10: 98--99, pl. 7, fig. 5 & 6. 1891; Kuntze, Rev.
Gen. Pl. 2: 507. 1891; Holmes, Bull. Pharm. 6: 109. 1892; Dymock,
Warden, & Hooper, Pharmacog. India, imp. 1, 3: [iii) & 70--73. 1893;
Jacks. in Hook. f. & Jacks., Ind. Kew., imp. 1, 1: 76, 666, 844, 1039--
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1040, & 1458. 1893; Prain, Journ. Roy. Asiat. Soc. Beng.62: 39--

86. 1893; Anon., Gard. Chron., ser. 3, 15: 746. 1894; Hook. f., Cur-
tis Bot. Mag. 120 [ser. 3, SO0]: pl. 7391. 1894; Jacks. in Hook. f. &
Jacks., Ind. Kew., imp. 1, 2: 622. 1894; K¥8nig, Journ. Roy. Asiat.
Soc. Straits 26: 103 (1894) and 27: 96. 1894; Koord., Meded. Lands
Plant. Bogor 12: [Plantkund. Woordenb.] 90--91 & 144. 1894; Nairne,
Flow. Pl. West. India 244 & 246. 1824; Roxb., Fl. Indica, ed. 2, imp.
2, 486--487. 1894; Talbot, Syst. List Trees Shrubs Bomb., ed. 1, 159,
161, & 221. 18924; Brig. in Engl. & Prantl, Nat. Pflanzenfam., ed. 1,
4 (3a): 133, 136, 138, 142, 165, 169, & 173. 1895; Jacks. in Hook.

f. & Jacks., Ind. Kew., imp. 1, 2: 1213--1214 & 1285. 1895; Maiden,
Agric. Gaz. N. S. Wales 6: [287]--289 & 681. 1895; Stapf in Hook.,
Icon. Pl. 24: pl. 2391. 1895; Trimen, Handb. Fl. Ceyl. 3: 354--356.
1895; Brig. in Engl. & Prantl, Nat. Pflanzenfam., ed. 1, 4 (3a):

382. 1897; Ridl., Journ. Straits Med. Assoc. 5: 129. 1897; Koord.,
Meded. Lands Plant. Bogor 19: 559. 1898; Lindl. & Moore, Treas. Bot.,
ed. 5, 538. 1899; J. L. Stewart, Punjab Pl. 166. 1899; Woodrow,
Journ. Bomb. Nat. Hist. Soc. 12: 359. 1899; L. H. Bailey, Cyclop. Am.
Hort. 2: 654. 1900; Koord. & Valet., Meded. Lands Plant. Bat. 42
[Bijdr. Booms. Java 7]: 164 & 196--198. 1900; Raciborski, Ann. Jard.
Bot. Buitenz. 17 [ser. 2, 2]: 22--24, fig. 11. 1900; K. Schum. &
Lauterb., Fl. Deutsch..Schutzgeb. Slidsee 524. 1900; F. M. Bailey,
Queensl. Fl. 4: 1165 & 1177--1178. 1901; Banks & Soland., Bot. Cook's
Voy. 2: pl. 238. 1901; Boorsma, Bull. Inst. Bot. Buitenz. 14: 35.
1902; Durand & Jacks., Ind. Kew. Suppl. 1, imp. 1, 185. 1902; Gamble,
Man. Indian Timb., ed. 2, imp. 1, 524, 537--539, & 778. 1902; E. D.
Merr., Philip. For. Bur. Bull. 1: 51. 1903; Prain, Beng. Pl., imp. 1,
1: 66, 823, & 828--829. 1903; Dalla Torre & Harms, Gen. Siphonog.,
imp. 1, 433. 1904; Maiden, Commerc. Timb. N. S. Wales, ed. 2, 23.
1904; Maiden, For. Fl. N. S. Wales 1l: 185, pl. 33. 1904; Post &
Kuntze, Lexicon 688. 1904; T. Cook, Fl. Presid. Bombay, ed. 1, 3:

418 & 424--426. 1905; H. Hallier, Jahrb. Hamburg. Wiss. Anat. 22

(3): 31--46. 1905; MacMahon, Merch. Timb. Queensl. 53. 1905; E. D.
Merr., Bull. Bur. Govt. Lab. Philip. 27: 68. 1905; Talbot, Syst. List
Trees Shrubs Bomb., ed. 2, 269. 1905; F. N. Williams, Bull. Herb.
Boiss., ser. 2, 5: 431. 1905; Brandis, Indian Trees, imp. 1 & 2, 502
& 509. 1906; Dale, Phil. Trans. Roy. Soc. Lond. B.198: 221--263.
1906; Maiden, For. Fl. N. S. Wales 2: 199. 1906; G. Maxwell, Journ.
Roy. Asiat. Soc. Straits 45: 47. 1906; E. D. Merr., Philip. Journ.
Sci. Bot. 1, Suppl. 1l: 121. 1906; Brandis, Indian Trees, imp. 2a,

502 & 509. 1907; Holtermann, Einfl. Klimas pl. 7, fig. 40. 1907;
Nieuwenhuis, Ann. Jard. Bot. Buitenz. 21: 260--261, pl. 21, fig. 16 &
18. 1907; Gamble in King & Gamble. Journ. Asiat. Soc. Bengal 74 (2
extra): 794 & 823--825. 1908; Foxworthy, Philip. Journ. Sci., ser. C,
4: 554 & 576. 1909; Hunter, Journ. Straits Br. Roy. Asiat. Soc. 53:
101--102. 1909; Ridl., Journ. Straits Br. Roy. Asiat. Soc. 53: 101l.
1909; Talbot, For. Fl. Bomb., ed. 1, 2: 343 & 348--350. 1909;

Haines, For. Fl. Chota Nagpur 476, 486--487, & 597. 1910; Maiden,
For. Fl. N. S. Wales 4 (40): pl. [20] & [21]. 1910; Woodrow, Gard.
Trop., imp. 1 & 2 [Gard. India, ed. 6, imp. 7 & 8] 441. 1910; Bran-
dis, Indian Trees, imp. 3, 502 & 509. 1911; Craib, Kew Bull. Misc.

Inf. 1911: 443. 1911; Duthie, Fl. Upper Gang. Plain, ed. 1, 2: 88,
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215, 220--221, & 264. 1911; Gerth van Wijk, Dict. Plantnames, imp. 1,
1: 596. 1911; Guilfoyle, Austral. Pl. 187. 1911; Pulle in Lorentz,
Nova Guinea, ser. 1, 8 (1): 402. 1911; Ridl., Journ. Roy. Asiat. Soc.
Straits 59: 156. 1911; Wehmer, Pflanzenst. 1l: 648. 1912; J. C. & M.
Willis, Rev. Cat. Flow. Pl. Ceyl., ed. 1 [Pared. Man. Bot. 2:] 69 &
157. 1911; Talbot, For. Fl. Bomb. 2: 349. 1911; Craib, Contrib. Fl.
Siam Dicot. 164. 1912; Dunn & Tutcher, Kew Bull. Misc. Inf. Addit.
Ser. 10: 201 & 203. 1912; Koord., Exkursionsfl. 3: 132, 137, & 414.
1912; Lace, List Trees Shrubs Burma, ed. 1, 64, 82, 128, & 133.1912;
E. D. Merr., Fl. Manila, imp. 1, 397 & 405--406. 1912; R. S. Pearson,
Comm. Guide For. Econ. Prod. India 52. 1912; C. B. Robinson, Philip.
Journ. Sci. Bot. 7: 414 & 416. 1912; F. M. Bailey, Compreh. Cat.
Queensl. P1l. 386. 1913; Prain, Ind. Kew. Suppl. 4, imp. 1, 98. 1913;
Rodger, Indian For. Bull., ser. 2, 16: 1--10. 1913; Gibbs, Journ.
Linn. Soc. Lond. Bot. 42: 123. 1914; Koord. & Valet., Atlas Baumart.
Java pl. 278. 1914; Dop, Bull. Soc. Bot, France 61: 321--323. 1915;
Gerth van Wijk, Dict. Plantnames, imp. 1, 2: 584, 1180, 1208, & 1610.
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Anat. Dicot. 2: 1035, 1037, 1040, & 1041. 1950; Razi, Ecology 31:
285. 1950; C. T. White, Journ. Arnold Arb. 31: 113. 1950; Kalshoven,
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127. 1952; Dastur, Useful Pl. India Pakist., ed. 6, 117--118. 1952;
Geissman & Hinreiner, Bot. Rev. 18: 91. 1952; Guillaum., Bull. Mus.
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viet. 4: 10, 20, 26, 28, 36, 38, 48, 59, 63, 64, 119, 151, 156, 224,
239, & 247. 1954; pPhillips, For. Dept. Nigeria Inf. Bull. 14: 1. 1954;
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S: 226. 1955; R. S. Rao, Biol. Abstr. 29: 1223. 1955; Santapau, Journ.
Gujerat Research Soc. 17: 39. 1955; Santapau & Raizada, Indian For.
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1958; Anon., U. S. Dept. Agr. Bot. Subj. Ind. 15: 14357. 1958; R. N.
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1960; Ogbe, For. Inst. Oxford Spec. Com. 1960; Petroff & Doat, Cent.
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sa, ed. 2, 2: 738 & 753--755. 1961; Hansford, Sydowia Ann. Myc., ser.
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45. 1962; Liu, Illustr. Nat. Introd. Pl. Taiwan 2: 1222, pl. 1030.
1962; S. & G. Manguenot, Rev. Cytol. Biol. V€g. 25: 446. 1962; Men-
ninger, Flow. Trees World 283--284, 298, 316, 319, & 320. 1962;
Mold., Biol. Abstr. 37: 1062. 1962; Mold., Résumé Suppl. 3: 17, 19,
21--25, 28, & 32 (1962) and 4: 7. 1962; Nair & Rehman, Bull. Nat.
Bot. Gard. Lucknow 76: 2, 12, 13, 1l6--18, & 23, pl. 2, fig. 10,
text-fig. 22. 1962; Raman & Kesavan, Nucleus 5: 123--126. 1962;
Schedl, Revist. Ent. Mogamb. 5: 597--1352. 1962; B. Singh, Bull.
Nat. Bot. Gard. Lucknow 69: 57. 1962; Sobti & Singh, Proc. Indian
Acad. Sci. B.54: 143. 1962; Streets, Exot. For. Trees Brit.

Commonw. 398--401. 1962; F. White, For. Fl. North. Rhodes. 365 & 368.
1962; Dalla Torre & Harms, Gen. Siphonog., imp. 2, 433. 1963; Deb,
Bull. Bot. Surv. India 5: 51--53. 1963; Eidt, FAO Publ. 1775: 1--68.
1963; Huber, Hepper, & Meikle in Hutch. & Dalz., Fl. W. Trop. Afr.,
ed. 2, 2: 432. 1963; Jain, Bull. Bot. Surv. India 5: 357-~359. 1963;
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Joseph, Bull. Bot. Surv. India 5: 293. 1963; Kalshoven, Ent. Ber.
Amst. 23: 90--100. 1963; Legris, Trav. Sect. Scient. Inst. Frang.
Pond. 6: 190, 192, 240, 252, 506, 511, 516, 525, 527, 530, 542, &
567. 1963; Maheshwari, Fl. Delhi 276 & 282--283. 1963; B. A. Mitch-
ell, Mal. For. 26: 259--286. 1963; Mold., Dansk Bot. Arkiv 23: 90--
91. 1963; Mold., Résumé Suppl. 7: 7. 1963; Prain, Beng. Pl., imp. 2,
1: 66 (1963) and imp. 2, 2: 614 & 618--619. 1963; Raman & Kesavan,
Sci. Cult. 29: 413--414. 1963; Ramamurthy, Bull. Bot. Surv. India 5:
261 & 264. 1963; Rao, Aggarwal, & Mukherjee, Bull. Bot. Surv. India
S: 315. 1963; H. P. Riley, Fam. Flow. Pl. S. Afr. 128. 1963; Sharma
& Mukhopadhyay, Journ. Genet. S8: 359, 369, 375, 376, 379, & 383,

pl. 11, fig. 39 & 40. 1963; Sweeney, Bull. Dept. Agric. Nyasal. Prot.
21. 1963; Anon., Sympos. Internat. Dang. Dis. Insects. 1964; Anon.,
Fmr. For. 6 (3): 13--22. 1964; Bakh. & Van Steenis, Taxon 5: 31.
1964; A. Banerjee in Lahiri, West Beng. For. 48 & 54. 1964; W. Baner-
jee in Lahiri, West Beng. For. 91. 1964; Cave, Ind. Pl. Chromos.
Numb. 2: 330. 1964; Chittenden, Coursey, & D. G. & J. O. Rotibi,
Tappi 47 (12): 186A--192A (1964) and 57 (12). 1964; Chowdhury in La-
hiri, West Beng. For. 99 & 130. 1964; Crossley & Ogunle, Res. Rep.
Inst. Indust. Res. Nigeria 28: 1--4. 1964; Das in Lahiri, West Beng.
For. 253. 1964; Gaussen, Legris, & Viart, Indian Counc. Agr. Res.
Veg. Map Ser. 2: 15. 1964; Ghosh in Lahiri, West Beng. For. 114, 195,
& 197. 1964; Jain, Proc. Nat. Inst. Sci. India 30: 68. 1964; Lee,
Mal. For. 27: 370--374. 1964; Lord, Shrubs Trees Austral. Gard., ed.
2, 22--23. 1964; Mathur, Indian Journ. Ent. 1964: 437--455. 1964;
Menninger, 1964 Seed List [2). 1964; Mold., Résumé Suppl. 8: 3 (1964)
and 11: 6. 1964; J. Muller in Cranwell, Ancient Pacif. Floras 39.
1964; Narayana Aiyar & Kolammal, Phramacog. Ayur. Drugs. 1964; Nev-
ill, Dept. Agric, Tech. Serv. Pretoria Tech. Commun. 12: 173--175.
1964; Oberholzer, Dept. Agric. Tech. Serv. Pretoria Tech. Commun.

12: 169--172. 1964; J. W. Parham, Pl. Fiji Isls., ed. 1, 214, fig.
77. 1964; Peh, For. Res. Inst. Kepong Malaya Res. Paper 44: 1--21.
1964; Rao & Sastry, Bull. Bot. Surv. India 6: 160, 164, & 281. 1964;
Ray in Lahiri, West Beng. For. B8. 1964; Santapau, Excerpt. Bot. A.7:
16. 1964; Srivastava, Indian Journ. Ent. 1964: 419--433, 1964;
Thwaites & Hook. f., Enum. Pl. Ceyl., imp. 2, 244. 1964; Vyas, Journ.
Indian Bot. Soc. 43: 326 & 331. 1964; Anon., Fed. Min. Inf. Lagos
For. Prod. Res. Rep. L/2: 1--10 (1965) and L/5. 1965; Anon., Rep.
Gmelina Fed. Min. Inf. Lagos FPRL/2. 1965; Backer & Bakh., Fl. Java
2: 606--607. 1965; F. A. Barkley, List Ord. Fam. Anthoph. 76 & 168.
1965; Bose, Handb. Shrubs 9, 10, 52, 53, 108, & 121. 1965; Brunck,
Bois Foréts Trop. 103: 17--25. 1965; Chopra, Badhwar, & Ghosh, Poison.
Pl. India 2: 694. 1965; Collado, Bur. For. Philip. Res. Notes 70.
1965; Datta, Handb. Syst. Bot. 182, 183, 339, 375, & 419. 1965;
Gaussen, Legris, & Viart, Indian Counc. Agr. Res. Map Ser. 2: 21 &
31. 1965; Gaussen, Viart, Legris, & Labroue, Trav. Sect. Scient.
Techn. Inst. Frang. Pond. Hors 5: 30. 1965; Maheshwari & Singh,

Dict. Econ. Pl. India 77 & 128. 1965; Marlange & Meher-Homji, Journ.
Indian Bot. Soc. 44: 175. 1965; Mold., Résumé Suppl. 12: 8 & 9.

1965; Mukerjee, Bull. Bot. Surv. India 7: 135. 1965; Nair, Asia
Monog. India 1 (5): (Pollen Gr. W. Himal. P1.] 35. 1965; Neal, In
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Gard. Hawaii, ed. 2, 720, 721, & 730. 1965; Nielsen, Introd. Flow.
Pl. W. Afr. 1l6l. 1965; Roberts, Prelim. Checklist Pests Dis. Plan-
tat. Trees Nigeria 30. 1965; Sen & Naskar, Bull. Bot. Surv. India

7: 46. 1965; M. R. Sm., Cocoa Res. Inst. Tech. Bull. 9: 1--68. 1965;
Smitinand, Govt. Sarawak Sympos. Ecol. Res. Humid Trop. Veg. 45.
1965; Swift, Nature 207: 436--437. 1965; Van Steenis & Jacobs, Fl.
Males. Bull. 20: 1329 & 1341. 1965; Vyas, Journ. Indian Bot. Soc.44:
55. 1965; R. M. C. Williams, Proc. XII Internat. Cong. Ent. Lond.
675--676. 1965; Airy Shaw in Willis, Dict. Flow. Pl., ed. 7, 309 &
484. 1966; Anon., Fast Grow. Trop. Trees I Commonw. For. Inst. Mimeo.
Ref. TT/5/1. 1966; Ansell, The Puku 4: 1--16. 1966; Burkill, Dict.
Econ. Prod. Malay Penins. 1: 1105--1107. 1966; J. L. Ellis, Bull.
Bot. Surv. India 8: 337. 1966; Esan, Study Variat. Struct. Feat.
Prop. Gmelina [thesis]. 1966; Esan, Notes Prep. Visit Lamb. 1966;
Forsythe, Check List Agric. Insects Ghana. 1966; Freezaillay Yeom &
Sandras., Mal. For. 1966: 140--151. 1966; Gaussem & al., Trav. Sect.
Scient. Techn. Inst. Franc. Pond. Hors 7: 24, 25, 28, 42, & 99
(1966) and 8: 35. 1966; Hall & Gooding, Fls. Isls. Sun 11, 41, 47,
117, 133, & 135, pl. 30. 1966; Jain & De, Bull. Bot. Surv. India

8: 247. 1966; L. J. King, Weeds World 58. 1966; Leggate, Tech. Note
l: 66. 19266; Majumdar, Bull. Bot. Soc. Beng. 20: 102. 1966; Mold.,
Résumé Suppl. 13: 6. 1966; Naithani, Bull. Bot. Surv. India 8: 259.
1966; Ramaswami, Study Flow. Pl. Bangalore [thesis] xxiii, xxix,
1015, 1031--1034, & 1412. 1966; Rao & Rabha, Bull. Bot. Surv. India
8: 296 & 301. 1966; Sandrasegaran, Mal. For. 29: 97--101, fig. 3.
1966; Sebastine & Henry, Bull. Bot. Surv. India 8: 304 & 309. 1966;
Sebastine & Ramamurthy, Bull. Bot. Surv. India 8: 180. 1966; Subra-
manyam & Henry, Bull. Bot. Surv. India 8: 208 & 212. 1966; G. Taylor,
Ind. Kew. Suppl. 13: 6l1l. 1966; Venkatesan, Indian For. 92: 29. 1966;
Whitmore, Guide For. Brit. Solom. Isls. 115, 116, 135, 148, & 184.
1966; Yeom & Sandrasegaran, Mal. For. 29: 140--153. 1966; Anon.,
Ind. Bibliog. Bot. Trop. 4 (1l): 60. 1967; Blombley, Guide Nat. Aus-
tral. Pl. 191. 1967; Berhault, F1l. Sénégal, ed. 2, 122 & 126. 1967;
T. Cooke, Pl. Presid. Bombay, ed. 2, imp. 2, 2: 497 & 504--506.
1967; Dandy, Ind. Gen. Vasc. Pl. [Reg. Veg. 51:] 43, 41, 121, & 122.
1967; Ellis, Swaminathan, & Chandrabose, Bull. Bot. Surv. India 9:
11. 1967; J. E. D. Fox, Commonw. For. Rev. 46: 138--144. 1967; Ful-
ling, Ind. Bot. Record. Bot. Review 213. 1967; Gaussen, Legris, &
Viart, Indian Counc. Agr. Res. Veg. Map Ser. 4: 16. 1967; R. K. Gupta,
Season. Fl. Indian Sum. Resorts Moos. 67, 81, & 241. 1967; Joseph &
Vajravelu, Bull. Bot. Surv. India 9: 26. 1967; Kammathy, Rao, & Rao,
Bull. Bot. Surv. India 9: 207, 209, & 224. 1967; Maheshwari, Fl.
Delhi 282. 1967; Mold., R€sumé Suppl. 15: 8--10, 15, & 20. 1967;
Ornduff, Reg. Veg. S50: 86 & 121. 1967; Panigr. & Saran., Bull. Bot.
Surv. India 9: 251. 1967; Ramaswamy, Bull. Bot. Soc. Beng. 21: 89 &
96. 1967; Sandrasegaran, Biol. Abstr. 48: 2312. 1967; Santapau, Bull.
Bot. Surv. India 8: 38. 1967; Sebastine & Ellis, Bull. Bot. Surv.
India 9: 197. 1967; Srivastava, Quart. Journ. Crude Drug Res. 7:
1053. 1967; Tingle, Check List Hong Kong Pl. 38. 1967; Vajravelu &
Rathakrishnan, Bull. Bot. Surv. India 9: 43. 1967; Van Steenis &
Bakh., Engl. Bot. Jahrb. 86: 394. 1967; Van Steenis-Kruseman, Fl.
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Males. Bull. 4: 1lvi. 1967; D. & E. Venkata Rao & Viswanadham, Curr.
Sci. (India) 36: 71--72. 1967; D. & E. Venkata Rao & Viswanadham,
Hort. Abstr. 37: 57. 1967; Vyas, Journ. Bombay Nat. Hist. Soc. 64:
219. 1967; Whitmore, Gard. Bull. Singapore 22: 1 & [17]--21. 1967;
Yeom & Sandrasegaren, Biol. Abstr. 48: 5531. 1967; Anon., Biol. Ab-
str. 49 (7): S.71. 1968; Badhwar & Fernandez, Edible Wild Pl. Himal.
285. 1968; F. G. Browne, Pests Dis. For. Plantat. Trees 15, 29, 36,
63, 77, 80, 103, 125, 168, 192, 193, 238, 239, 255, 261, 262, 290,
291, 311, 316, 332, 361, 362, 373, 376, 395, 402, 413, 415, 435, 482,
534, 541, 548, 549, 557, 576, 589, 605, 634, 647, 666, 672, 688, 689,
697, 698, 703, 715, 719, 728, 735, 736, 756, 818, 923, 938, 965, 982,
988, & 1069. 1968; Carrick & al., Chem. Pharm. Bull. Tokyo 16: 2436--
2441. 1968; Cathary, Caract. Pollin. Esp. Mangr. (Rep. Stage D.E.A.
Biol. Veg. Montpel.]. 1968; Das, Pakist. Journ. For. 18: 315. 1968;
Deb. IndiaN For. 94: 755. 1968; Deb, Sengupta, & Malick, Bull. Bot.
Soc. Beng. 22: 174 & 210. 1968; J. L. Ellis, Bull. Bot. Surv. India
10: 157. 1968; Gaur & Gupta, Journ. Reg. Indian Med. 3: 43--48. 1968;
Gunawardena, Gen. Sp. Pl. Zeyl. 147. 1968; Inamdar, Bull. Bot. Surv.
India 10: 130. 1968; Khan, Fat Med. Groth Trees 4: 63 & 64. 1968;
Kribs, Comm. For. Woods, ed. 3, 160, fig. 330. 1968; A. F. A. Lamb,
Fast Grow. Timb. Trees Lowl. Trop. 1--31. 1968; Meijer, Bot. Bull.
Herb. For. Sect. Sabah 10: 223 (1968) and 11: 112. 1968; E. D. Merr.,
Fl. Manila, imp. 2, 397 & 405--406. 1968; Mohrhard, Dict. Cat. Nat.
Agric. Lib. 27: 402. 1968; Mold., Re'sumé Suppl. 1l6: 7, 9, & 22. 1968;
G. C. Morrison, Pacif. Sci. 22: 184--193. 1968; Mukherjee & Ghosh,
Bull. Bot. Soc. Beng. 22: 94 & 95. 1968; Panigrahi & Saran, Bull.
Bot. Surv. India 10: 55 & 58. 1968; Patel, Fl. Melghat 263--264.
1968; Uphof, Dict. Econ. Pl., ed. 2, 71, 246, 327, 337, 428, 513, &
541. 1968; Vajravelu, Joseph, & Chandrasekaran, Bull. Bot. Surv.
India 10: 68 & 78. 1968; Yeom & Sandrasegaran, Biol. Abstr. 49: 5531.
1968; Anon., Biol. Abstr. 50 (10): B.A.S.I.C. S.81 (1969) and 50
(12): B.A.S.I.C. S.84. 1969; Anon. in Joshi, Indian For. 94: 152.
1969; Anon., Assoc. Etud. Tax. Fl. Afr. Trop. Ind. 1968: 54. 1969;
Battacharjee & Das, Econ. Bot. 23: 275. 1969; Bolkh., Grif, Matvej.,
& Zakhar., Chrom. Numb. Flow. Pl., imp. 1, 715. 1969; Caaudhuri,
Bull. Bot. Soc. Beng. 23: 112, 114, 115, 119, 120, & 123. 1969;

Chan & Teo, Chem. Pharm. Bull. Tokyo 17: 1284--1286. 1969; Cherian &
Pataskar, Bull. Bot. Surv. India 1l1: 392. 1969; R. N. & I. C. Chop-
ra & Varma, Suppl. Gloss. Indian Med. Pl. 33. 1969; Corner & Wata-
nabe, Illustr. Guide Trop. Pl. 760--76l1. 1969; Farnsworth, Blomster,
Quimby, & Schermerh., Lynn Ind. 6: 264. 1969; J. E. D. Fox, Biol.
Abstr. 50: 5299. 1969; Hughes & Esan, Trop. Sci. 11l: 23--37. 1969;
Joshi, Indian For. 95: 152 & 153. 1969; Kapoor, Singh, Kapoor, & Sri-
vastava, Lloydia 32: 303. 1969; Keng, Ord. Fam. Malay. Seed Pl. 278

& 280. 1969; Kundu & Gupta, Bull. Bot. Surv. India 11l: 333. 1969;
Longman in Woolhouse, Dormancy Surviv. 473. 1969; Misra, Bull. Bot.
Surv. India 11l: 327. 1969; Mold., Biol. Abstr. S0: 6338 & 7999.

1969; Mold., Phytologia 18: 71. 1969; Mold., Résumé Suppl. 18: 7, 8,
& 12. 1969; Palit, Indian For. 95: 226. 1969; Preston in Synge,
Suppl. Dict. Gard. 903. 1969; [Qureshi] in Joshi, Indian For. 95:
152. 1969; Rau, Bull. Bot. Surv. India 10, Suppl. 2: 62. 1969;
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Roberts, Commonw. For. Inst. Off. Paper 44: 7--12, 21, 22, 25, 33,
34, 41, 43, 44, 47, 50, 67, 68, 72, 73, 75, 127, 135, 183, & 184.
1969; Santapau & Shah, Journ. Bomb. Nat. Hist. Soc. 66: 438. 1969;
Sathe, Bull. Bot. Surv. India 11: 171 & 181. 1969; Sawyer & Chermi-
sir., Nat. Hist. Bull. Siam Soc. 23: 126. 1969; Schroeder, Biol.
Abstr. S0: 10809. 1969; G. L. Shah, Indian For. 95: 270 & 275. 1969;
Shah & Deshpande, Bull. Bot. Surv. India 11l: 283. 1969; Singh, Bull.
Bot. Surv. India 11: 15. 1969; Venkatareddi, Bull. Bot. Surv. India
11: 258. 1969; Agarwal, Wood-yield. Pl. India 23. 1970; Ahman,
Pakist. Journ. For. 20: 220. 1970; Anon., Biol. Abstr. B.A.S.I.C.

51 (13): S.87 (1970) and 51 (17): S.89. 1970; Babbar & al., Indian
Journ. Exp. Biol. 8: 304--312. 1970; El-Gazzar & Wats., New Phytol.
69: 457, 469, 471--473, 483, & 485. 1970; Farnsworth, Pharmacog.
Titles 5 (3): iii & item 2397 (1970), 5 (4): vi & item 3987 & 4119
(1970), and 5 (11): viii & item 14140. 1970; Gaussen, Legris, Blas-
co, Meher-Homji, & Troy, Trav. Sect. Scient. Techn. Inst. Frang.
Pond. Hors 10: 56, 57, 83, & 128. 1970; Hocking, Excerpt. Bot. A.1l5:
422. 1970; Jain & Tarafder, Econ. Bot. 24: 254. 1970; Joshi & Singh,
Zeit. Naturforsch. B.25: 693--694. 1970; LAMB, Bol. Inst. For.
Latino-Am. 33/34: 22--51. 1970; Lamb & Cooling in Frankel & Bennett,
Genet. Resources 376--378. 1970; Matthew, Bull. Bot. Surv. India

12: 88. 1970; Menninger, Flow. Vines 406, dust-jacket & fig. 194.
1970; Mold., Biol. Abstr. 51: 9630. 1970; Mold., Phytologia 19:

439. 1970; Mold. in Menninger, Flow. Vines 334, pl. 194. 1970; Ode-
yemi, Suem. Kemislis. Tiedonant. [Finn. Kem. Medd.] 41l: 57--70.
1970; Puri, Quart. Journ. Crude Drug Res. 10: 1560. 1970; D. V. &

E. V. Rao, Indian Journ. Pharm. 32 (5): 140--141. 1970; Rouleau,
Guide Ind. Kew. 82 & 352. 1970; "J. G. S.", Biol. Abstr. 51 (13):
7097. 1970; Saxena, Bull. Bot. Surv. India 12: 56. 1970; Shah &
Patel, Bull. Bot. Surv. India 12: 25. 1970; vidal & Lemoine, Journ.
Agr. Trop. Appl. 17: 27. 1970; Angely, Fl. Anal. Fitogeog. S. Paulo,
ed. 1, 4: 826 &viii. 1971; Anon., Biol. Abstr. 52 (7): B.A.S.I.C.
$.97 (1971) and 52 (16): B.A.S.I.C. S.106. 1971; Anon., Indian For.
97: 158 & 160. 1971; Balan Menon, Malay. For. Rec. 27: 102--103.
1971; Balgooy, Blumea Suppl. 6: [Pl. Geogr. Pacif.] 200. 1971; Blas-
co, Trav. Sect. Scient. Techn. Inst. Frang. Pond. 10: 47, 149, & 152.
1971; Brandis, Indian Trees, imp. 5, 502 & 509. 1971; Chippendale,
Proc. Linn. Soc. N. S. Wales 96: 256. 1971; Danganan, Biol. Abstr.
52: 8956. 1971; Farnsworth, Lynn Ind. 7: 230. 1971; Farnsworth,
Pharmacog. Titles S, Cumul. Gen. Ind. (1971), 6 (l): viii & item
1370 (1971), 6 (2): iv & item 2721 (1971), and 6 (8): ix & item
14208. 1971; Fonseka & Vinasithamby, Prov. List Local Names Flow. Pl.
Ceyl. 16, 21, 27, 48, 63, & 93. 1971; J. E. D. Fox, Trop. Ecol. 12:
2. 1971; Gerth van Wijk, Dict. Plantnames, imp. 3, 1l: 596 (1971)

and imp. 3, 2: 584, 1180, 1208, & 1610. 1971; Govindachari, Parthas.,
Desai, & Mohamed, Journ. Indian Chem. 9: 1027. 1971; Hartwell,
Lloydia 23: 386 & 432. 1971; Inamdar & Patel, Indian For. 97: 328.
1971; Joshi & al., Journ. Indian Chem. Soc. 48: 1175--1176. 1971; M.
A. Martin, Introd. Ethnobot. Camb. 142. 1971; Menon, Malay. For.
Rec. 27: 26, 40, 42, & 102--103, fig. 36, 37, 80, & 84. 1971; Mold.,
Excerpt. Bot. A.18: 445. 1971; Mold., Fifth Summ. 1: 100, 110, 129,
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214, 230, 237, 264, 265, 268, 270, 271, 276, 280, 281, 283, 289,
292, 294, 296, 301, 305, 317, 320, 324, 325, 330, 332--334, 336--
341, 343, 346, 350, 362, 363, 391, 423, 441, 472, & 475 (1971) and
2: 491, 523, 524, 526, S33, 542, 569, 572, 606, 609, 611, 614, 615,
622, 643, 716, 720--722, 731, 739, 742, 778, 791, 879, 880, 970, &
972. 1971; Mold., Phytologia 20: 494 & 507 (1971) and 21: 220 &

507. 1971; J. F. Morton, Ecot. Pl. 123. 1971; Mukhopadhyay, Pollen
Morph. Verb. [thesis]. 1971; Patel, For. Fl. Gujarat 228--230. 1971;
Puri, Quart. Journ. Crude Drug Res. 11: [1746]. 1971; Rao, Venkata,

& Rao, Biol. Abstr. S52: 3659. 1971; Roxb., Fl. Indica, ed. 2, imp.
3, 485--487. 1971; Vartak & Chitnis, Indian For. 97: 154 & 160.
1971; Versteegh, Meded. Landbouwhogesch. Wagen. 71-19: 15, 37, & 38.
1971; Wittstein, Etymolog.-bot. Handw8rterb., ed. 2, imp. 2, 394.
1971; C. D. Adams, Flow. Pl. Jamaic. 627 & 819. 1972; Anjaneyulu &
al., Tetrahed. Lett. 22: 2179--2182. 1972; Anon., Biol. Abstr. 53
(4): B.A.S.I.C. 53 (4): S.109 & S.145 (1972) and 53 (8): S.110.
1972; Anon., Commonw. Myc. Inst. Ind. Fungi 3: 823. 1972; Beadle,
Evans, Carolin, & Tindale, Fl. Sydney Reg., ed. 2, 506 & 508. 1972;
Clifford & Ludlow, Keys Fam. Gen. Queensl. Pl. 124 & 202. 1972;
Cuf., Bull. Jard. Bot. Nat. Belg. 42: Suppl. [Enum. Pl. Aethiop.]
1638. 1972; Dymock, Warden, & Hooper, Pharmacog. Indica, imp. 2
[Hamdard 15:] 72--73 & 348--349. 1972; Encke & Buchheim in Zander,
Handw8rterb. Pflanzennam., ed. 10, 74 & 269. 1972; Farnsworth,
Pharmacog. Titles 7 (2): vi & item 3283 & 3965 (1972), 7 (3): v &
177 (1972), 7 (4): xi & 222 (1972), 7 (10): vii (1972), 7 (11) v &
7329 (1972), 7 (15): v & 223 (1972), and 8 (9): vi & 582. 1972;

Fong, Trojankova, Trojanek, & Farnsworth, Lloydia 35: 147. 1972;
Foreman, Div. Bot. Dept. For. N. Guin. Bot. Bull. 5: 63, 126, & [127].
1972; Gamble, Man. Indian Timb., ed. 2, imp. 3, 524, 537--539, & 778.
1972; Govindachari, Parthas., & Desai, Indian Journ. Chem. 10:
1120--1122. 1972; Govindachari, Parthas., & Desai, Biol. Abstr. 53:
2214. 1972; Kochar, Dixit, & Somaya, Mosg. News 32: 114--115. 1972;
Korr, Biol. Abstr. 53: 4494. 1972; Letouzey, Man. Bot. For. Afr.
Trop. 2 (B): 362. 1972; McIntype, Natl. Geogr. 142: 485. 1972; Mit-
ra, Journ. Bomb. Nat. Hist. Soc. 69: 18 & 23. 1972; Mold., Phytolo-
gia 23: 319, 417, 422--426, 432, 505,8& 507. 1972; A. L. Mold., Phy-
tologia 23: 319. 1972; T. B. Muir, Muelleria 2: 167. 1972; J. W.
Parham, Pl. Fiji Isls., ed. 2, 299--300, fig. 90. 1972; Parkinson,
For. Fl. Andam. Isls., imp. 2, 218 & 219. 1972; Rouleau, Taxon Ind.
1: 163 & 382. 1972; Stainton, For. Nepal 77. 1972; R. R. Stewart,
Annot. Cat. in Nasir & Ali, Fl. West Pakist. 606. 1972; Thanikai-
moni, Trav. Sect. Scient. Techn. Inst. Frang. Pond. 12 (1): 105.
1972; Airy Shaw in Willis, Dict. Flow. Pl., ed. 8, 316, 317, & 496.
1973; Anon., Biol. Abstr. SS (11): B.A.S.I.C. S.106 (1973) and 56
(4): B.A.S.I.C. S.109. 1973; Anon., Bull. Gov. For. Exp. Sta. Meguro
Tokyo 254: 60, 61, 64, & 66, fig. 2 & 3XIG. 1973; "J. J. B.", Biol.
Abstr. 55: 6071. 1973; Chaturved, Indian For. Rec. 12 (12): 1--7.
1973; Desch, Timber, ed. S5, imp. 2, 391. 1973; Farnsworth. Pharma-
cog. Titles 6, Cum. Gen. Ind. [56] (1973) and 8(11): vi & 857.

1973; Govindachari, Parthas., & Desai, Biol. Abstr. S6: 2236. 1973;
Hartley, Dunstone, Fitzg., Johns, & Lamberton, Lloydia 36: 293. 1973;
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Hegnauer, Chemotax. Pfl. 6 [Chem. 21]: 660, 662--664, 671, & 676--
679. 1973; Mold., Phytologia 25: 232--234, 240, & 507 (1973) and 26:
365, 366, 368, & 504. 1973; Onwelluzo, Fed. Dept. For. Res. Ibadan
Res. Paper 20: 1--6. 1973; Rao, Stud. Flow. Pl. Mysore Dist. [thesis]
2: 750--751. 1973; Rao & Razi, Journ. Mysore Univ. B.26: 71, 102, &
194--196. 1973; Thanikaimoni, Trav. Sect. Scient. Techn. Inst. Frang.
Pond. 12 (2): 58. 1973; Wedge, Pl. Names, ed. 1, 18. 1973; Anon.,
Indian For. 100 (5): A.47. 1974; L. H. & E. Z. Bailey, Hortus Sec.,
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Useful Pl. 25, 108, & 255. 1974; Lasser, Braun, & Steyerm., Act.
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Sprangers & Balasubram., Trop. Ecol. 19: 85, 86, & post 92. 1978;
Akachuku & Burley, IAWA Bull. 1979: 94--99. 1979; Fosberg, Sachet,
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Muell., Descrip. Notes Papuan Pl., imp. 2, 5: 91 & 113 (1979) and
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Ritig. 197. 1980; Liu & Yu, Act. Bot. Yunnan 2: 457. 1980; McIntyre,
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102, 122, 205, 220, 227, 237, 253, 254, 256--258, 262, 263, 267,
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Ind. Illust. Living Things Outside N. Am. 255 & 359. 1981; Rouleau,
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kan., & Rathakr., Journ. Bomb. Nat. Hist. Soc. 75: 33. 1981; Varma,
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Fl. Bhagalpur Dist. 304 & 306--307. 1981; Webb & Tracey in Groves,
Austral. Veg. 80, fig. 4.6 (29). 1981; Whitmore in Hora, Oxford En-
cycl. Trees World 263 & 265. 1981; Baas, New Persp. Wood Anat. 154
& 158. 1982; Baumgardt, How Identify Flow. Pl. Fam. 264. 1982;
Beishya & Rao, Florist. Stud. Meghalaya 1: 8. 1982; Evans, Plant.
For. Trop. 191, 316, & 317. 1982; Fosberg, Otobed, Sachet, Oliv.,
Powell, & Canfield, Vasc. P1l. Palau 38. 1982; Kanjilal, Das, Kanji-
lal, & De, Fl. Assam, imp. 2, 458, 459, 466--467, & 549. 1982;
Liogier & Martorell, Fl. Puerto Rico 152 & 318. 1982; Lépez-
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251--253, 255, 261, 265, 370, & 507 (1982), 51: 391 & 494 (1982),
52: 23 (1982), and 52: 505. 1983; Badillo, Schnee, & Rojas, Ernstia
14: [Clav. Fam. Pl. Sup. Venez., ed. 6] 232. 1983; Mold., Phytologia
54: 238--240 & 242--244. 1983; H. N. & A. L. Mold. in Dassan. &
Fosb., Rev. Handb. Fl. Ceyl. 4: 198, 327, & 388--401. 1983; Raj, Rev.
Palaeobot. Palyn. 39: 356--357, 360, 372, 377, 382, 384, 389--391,
395, & 410--412, pl. 13, fig. 2. 1983; Storey, Natl. Geogr. 163: 30
& [391. 1983; Guha Bakshi, Fl. Murshidabad Dist. 252. 1984; Mold.,
Phyteleogia 54: 505 (1984) and 55: 42 & 234. 1984.

Deciduocus or evergreen trees or shrubs, erect or subscandent
(especially when young) or even prostrate, occasionally high-climb-
ing, sometimes spinose, glabrous to more or less puberulent to vil-
losulous or tomentose, the youngest shoots usually more or less
tomentose or tomentulose, the spines (when present) morphologically
aborted branchlets or twigs, axillary, divaricate, opposite, stiff;
leaves decussate-opposite, simple, exstipulate, petiolate or sessile,
thin-membranous to rather thickly coriaceous, mostly deciduous,
mostly marginally entire, sometimes sinuate, dentate, or (on young
shoots, seedlings, or turions) lobed, often with a few rather large
sunken glands at or near the base beneath and which usually are
more or less bullate above, sometimes densely lepidote beneath;
inflorescence cymose, determinate, centrifugal, often paniculate,
sometimes racemiform, axillary or (usually) terminal, mostly many-
flowered, rarely l--3-flowered, usually bracteate or bracteolate,
sometimes conspicuously so; bracts usually small and linear, decidu-
ous or caducous, rarely large, foliaceous, brightly colored, and
persistent; true bracteoles usually absent; flowers usually large,
often externally tomentose or tomentellous (at least when immature),
solitary in the leaf-axils or borne in small, simple or branched,
dense or lax, decussate-opposite, sessile or pedunculate, mostly
1--5-flowered cymules, these often combined into a terminal, erect,
simple or branched panicle, or a nodding or pendent raceme; calyx
gamosepalous, inferior, campanulate or obconic to conic, coriaceous,
persistent, often somewhat irregular or oblique, sometimes even more
or less bilabiate, often with 2--7 external glands on the anterior
side or with numerous, scattered, small, black glandules, its rim
shortly or shallowly 4- or 5-toothed, sinuate-lobed, or entire to
truncate, rarely distinctly bilabiate with ovate apically acute
divisions; corolla gamopetalous, zygomorphic, obliquely campanulate
or infundibular, mostly yellow or orange-yellow to reddish, red, or
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brownish, sometimes white or pinkish to violet, lilac, purple, or
dark-blue, more or less bilabiate, often externally tomentose or
tomentulose (especially when young), often rather compressed, the
tube sometimes madder-purple, basally slender, apically greatly
ampliate and dilated into the usually campanulate or trumpet-shaped
limb, the limb oblique, spreading, often more or less bilabiate, 4-
or S5-lobed or ~fid, the upper lip convex or arched and usually entire
or 2-lobulate, the lower lip usually 3-lobed or 3-fid, the 2 lateral
lobes often rounded or the 2 posterior lobes connate, the middle or
anterior lobe largest; stamens 4, distinctly didynamous, inserted in
the corolla-tube usually at the base of the ampliate portion, inclu-
ded or subexserted, shorter than the corolla-lobes, the 2 longer
filaments glanduliferous and decurved; anthers oblong, 2-celled,
medifixed or attached at the basal incision, divaricate, the thecae
opening by parallel longitudinal slits; pistil solitary, superior;
style slender or filiform, apically decurved; stigma subulate or
shortly and unequally bifid, the posterior branch usually shorter;
ovary compound, bicarpellary, superior, 4-celled (or rarely by
abortion 2-celled) during anthesis, each cell l-ovulate; ovules
attached laterally at or above the middle, pendulous; fruit a rather
large, more or less succulent drupe, borne on a scarcely enlarged
fruiting-calyx, ovoid-ellipsoid to obovoid, the exocarp usually yel-
low and juicy when mature, often nigrescent, the endocarp (pyrene or
stone) hard and bony, undivided, 4-celled (or by abortion only 3- or
2-celled), each cell l-seeded; seeds oblong, not membranous-winged,
without endosperm, endozoic in dissemination, the 2 cotyledons thick;
radicle inferior; chromosome number: 2n = 36, 38, or 40.

Type species: Gmelina asdiatica T.

*nis is a genus of about 48 specific and subspecific taxa. native
to tropical and subtropical Asia from Pakistan, Bhutan, Nepal, and
India, through Sri Lanka, Burma, Thailand, Indochina, and Malaya,
north to southern China, eastward through the Philippine and Palau
Islands, Indonesia, Micronesia, and Melanesia to New Caledonia, Fiji,
and Hawaii (introduced), and south to northern Australia; introduced
in several African and South American countries. Several species
are widely cultivated in tropical regions for timber, pulp, or orna-
ment, and as specimen plants elsewhere.

Linnaeus (1743) originally described the genus as" GMELINA:
M{chefia Amm. Act. petr. tom. 8. CAL. Perianthium monophyllum,
minimum, obtusum. COR. monopetala, ringens, patula, limbo quadri-
fido: Lacinia superiori ampliori, fornicata. Lacinia infima, later-
alibusque obtusis, minoribus, patentibus. STAM. Filamenta duo,
longitudine corollae. Antherae subrotundae. PIST. Germen subrotun-
dum. Stylus longitudine staminum. Stigma.... PER. Bacca globosa,
unilocularis. SEM. Nux ovata, levis, bilocularis." The Amman
reference given by Linnaeus and copied verbatim by Schauer (1847)
and other authors really is to Amman's paper entitled "Quingue nova
plantarum genera" in the Commentarii Academiae Scientiarum Imperialis
Petropolitanae, volume 8, for the year 1736. For this information
I am indebted to Miss S. M. D. FitzGerald, Chief Librarian and Archiv-
ist at the Royal Botanic Gardens, Kew.
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Historically, it is of interest to note that the genus was consid-
ered to contain about 8 species by Bentham (1876), vidal (1883),
Hooker (1885), Durand (1888), Briquet (1895), Trimen (1895), Cook
(1908), Parker (1918), Benthal (1933), and Dalla Torre & Harms
(1963); Preston (1969) says "8 to 10"; Corner (1952) recognized 12
species, P'ei (1932) 32 species, and Angely (1956) 45 species.

The genus, in the Linnean system, belongs in the Didynamia Angio-
spermdia. Later it was placed in Jussieu's Natural Order Personatae.
Reichenbach (1828) classified it in his Lab{atae, Sect. Venrbeneae.

Riley (1963) gives 2n = 40 as the standard chromosome number for
the genus. Common names for it are "gmelin", "gmelina", "gmeline",
"gméline", "Heilpeeren", and "melina". It seems to have been named
in honor of Johann Georg Gmelin (1709--1755), a German professor of
botany, chemistry, and natural history at Leningrad, famed for his
work on Siberian plants.

Gunawardena (1968), Preston (1969), and Woodrow (1910) assert
that the generic name honors "J. Gottlieb Gmelin", described as a pro-
fessor of botany at Leningrad from 1743 to 1774. In view of the date
when Linnaeus described the genus (1743) it seems far more probable
that it was intended to commemmorate the older man. Parker (1924)
ascribes the genus to "S. Gottlieb Gmelin" whom he describes as "a
celebrated German naturalist and traveler of the 18th century”

See No. 3, below, to whom all four of these authors are apparently
referring] .

Smith (1810) provides the following interesting details: he main-
tains that the name was given "in honour of John George Gmelin {in the
usual British fashion of anglicizing foreign names!], a native of
Tubingen [=Ttbingen], professor of chemistry and natural history at
Petersburg, who spent ten years in travelling through Siberia, at the
expense of the Russian government, and whose Flora Siberica, in four
vols. quarto, with plates, is a book of great reputation and merit.
The first and second volumes were published in his lifetime; the
third and fourth long after his death, which happened in 1755, at the
age of 46. He took his arrangement from Van Royen. Haller says the
plates are unworthy of the beautiful drawings, which he himself had
seen. -- This genus also serves to commemorate four or five more
botanists of the same family, especially Samuel Theophilus Gmelin,
nephew of the former, and his successor in the professorship, who
published a Historia Fucorum, with plates, in 1768, one of the most
popular books on submarine botany, and who died in 1774, aged 31.--"
The genus may, indeed, "commemorate" this nephew, but surely he was
not the man Linnaeus intended to honor.

Smith gives us still more details about Johann Georg Gmelin --

He was "a physician and eminent botanist....born at Tubingen on the
12th of August, 1709. He was distinguished by his diligence and
early attainments at school, and at the age of fourteen was deemed
ready for entrance upon the academical studies of his native place.
In 1727, he took the degree of doctor of physic, and went to Peters-
burgh whither some of his teachers had been invited. Here he gained
many favours from Blumentoost, the director of the academy, and was
so highly esteemed, that, in 1729, he was elected one of the members
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of the academy, and in 1731 was appointed professor of chemistry

and natural history. 1In 1733, he was selected for the department

of natural history, in a commission formed by the Russian govern-
ment, for the purpose of exploring the boundaries of Siberia; and set
out on the 19th of August, with G. F. Muller, and Louis de 1'Isle de
la Croyere, and a party of twenty-eight persons, consisting of
draughtsmen, miners, hunters, land surveyors, and twelve soldiers,
with a serjeant and drummer. In the month of February, 1743, Gmelin
returned safe to Petersburgh, after having employed nine years and

a half in this long and dangerous journey, which proved highly in-
teresting to the sciences, and he resumed the offices which he had
before filled. 1In the year 1749, he entered upon a new professor-
ship, to which he had been appointed, on the death of Bachmeister,
while on a visit to Tubingen. He died of a fever in May, 1755, in
the forty-sixth year of his age."

Wittstein (1852) lists several other members of the Gmelin family
whom this genus is said to "commemorate": (1) Philip Friedrich Gmelin,
brother of J. G., born in 1721 in TUbingen and professor of medicine,
botany, and chemistry there, died in 1768, author of "Otia Botanica";
(2) Johann Friedrich Gmelin, son of P. F., born in 1748 in Tlbingen,
in 1771 became professor of natural history and botany there, in 1778
became professor of medicine in GYttingen, died there in 1804, pub-
lished "Onomatologia Botanica Complete" and edited the 13th edition
of Linnaeus' Systema Naturae; (3) Samuel Gottlieb Gmelin, nephew
of J. G. and P. F., born in 1748 in Ttbingen, professor of botany
in Leningrad, travelled at government expense with Pallas, Glilden-
stedt, and Lapochin through Russia from 1763 to 1773, captured on
the return trip by guerrillas and died in their hands in 1774 - he
published, among other works, a "Historia Fucorum"; (4) Karl Chris-
tian Gmelin, born in Badenweiler, physician in Karlsruhe, professor
and director of the botanical garden there, died there in 1837, pub-
lished a "Flora Badensis, Alsatica et Confinium Regionum”.

Ainslie (1826) avers that "Professor Gmelin, of Petersburgh”
"first scientifically described the type species, CG. asiatica, but
I have not yet been able to ascertain where this was published."”

It is most probable that Ainslie merely ASSUMED that Gmelin must
have been connected with the description of the type species.

It is of passing interest to note that in botany there is another
genus, Canoli-Gmelina Gaertn., Mey., & Scherb., named for still
another member of this distinguished family. It is now regarded as
a synonym of Roxippa Scop. in the Bucssicaceae.

Hallier (1918) comments about the genus Gmefina: "Diese Gattung
bekundet mehr wie irgend eine andere durch die Blattform (bei Gm,
anborea Roxb., wie bei Paulownia, bei andereh Arten mehr wie bei
Wightia), durch die endstdndigen Rispen der gr8sseren Arten, durch
die Drlisen am Kelch, durch die Form der Blumenkrone und der ge-
spreizten Staubbeutel, dass die Verbenaceen neben den Bignoniaceen
aus Paufownia und Wightia-artigen Cheloneen entstanden sind. Gm.
philippinensis Cham. hat auf der Unterseite des Blattes etwas ent-
fernt vom Mittelnerven jederseits eine reihe gr¥sserer Drtlisen
(ausser kleinen zerstreuten Driisenk8pfchen), wie sie an gleicher
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Stelle auch bei Simarubaceen..... Linaceen (Humirieen und Aazistrnocla-
dus), Malpighiaceen, Polygalaceen (Diclidanthena und Xanthophyl-

£Lum) . .....Chrysobalanaceen (Chrysobalaneen, Taigoniastaum und
Dichapetalum), Marcgraviaceen (auch Tetrnamerista)..... und Ebena-

ceen (Diospyrus=- und Maba-arten).....vorkommen. Bei anderen Arten,
wie z.B. Gm. chinensis Benth. und Balansa no. 3806 von Tonking,
finden sich unterseits am Blattgrunde in der Nervenwinkeln eine ganze
Anzahl solcher Driisen, ebenso auch bei Wightia gigantea Wall. An
gleichen Stelle, doch auch vereinzelt #ilber die ganze Blattfl8che
zerstreut, hat Pawlownia impenialis Sieb. et Zucc. Driisen unter

dem Haarkleid, doch sind es hier grosse Schildhaare, wie bei Cleno-
dendrum-arten.......und bei Bignoniaceen......Die am Kelch von
Gmelina, vielen Bignoniaceen, Aeschynanthus-arten, Bombacaceen usw.
vorkommenden Driisen finden sich bei der Bignoniacee Adenocalymma
comosum. .......auch auf der Unterseite der Brakteen, ganz ebenso,

wie bei der Chrysobalanacee Taligoniastrum und vielen Malpighiaceen.
Es scheint mir tlbrigens noch gar nicht ausgemacht zu sein, ob die
Verbenaceen eine einheitliche Familie sind oder ob nicht vielmehr

die Verbeneen und einige andere Sippen abgetrennt werden missen."

Junell (1934) discusses the gynoecium morphology of Gmelina as
follows: "Die Ausbauchungen von den mittleren Partien der Frucht-
bldtter verwachsen hier wie bei Tectona schon im obersten Teil des
Fruchtknotens mit den ihrerseits verwachsenen Plazenten. An Lang-
schnitten......wieht man einen Zipfel wie ein Dach #iber jede Samen-
lage vorragen. Dieser Zipfel wird jedoch nicht von den Fruchtblatt-
rdndern gebildet. An Querschnitten von Fruchtknoten sieht man
ndmlich, dass dieser Zipfel innerhalb der Fruchtblattrdnder liegt...
Es ist kein leitendes Gewebe ausgebildet. Dies kann m8glicherweise
darauf zurlickgefilhrt werden, dass die untersuchten Fruchtknoten
sehr jung waren. Obwohl die abgebildeten Querschnitte von dem Teil
des Fruchtknotens stammen, der oberhalb der Sameanjagenbefestigungen
liegt, sieht man in der Mitte der Querschnitte ein kr&ftiges Gefdss-
bindel. An der L#ngschnitten von jungen Samenanlagen von G. adiat-
{ca habe ich gesehen, dass eine Tapetumschicht ausgebildet wird.

Der Nuzellus ist im Verh#ltnis zur Samenanlage sehr unbedeutend
und liegt tief in derselben versenkt."

The name, Cumbuli, is accredited to Adanson by Airy Shaw, but in
Adanson's work (1763) it is plainly accredited to "H. Malab. 1: pl.
41" and therefore by inference to Rheede. As "Cumbafu Adans." and
"Cumbufa Steud." it is reduced to Catafpa by Jackson (1893) and
even so by Pichon (1953). 1In Taxon (1956) Bakhuizen and Van Steenis
point out that Cumbufu., as proposed by Adanson in his Fam. Pl. 2:
199 (1763) was based on two pre-linnean illustrations: (1) Cumbulu
Rheede, Hort. Malab. 1: pl. 41 (1678) and T tti{us Rumpf, Herb.
Amboin. 2: pl. 20 (1741). The former depicts Gmelina anboirea "J. Sm."
[so credited also by Bakhuizen & Van Steenis, abovel according to L.
W. Dillwijn, Rev. Hort. Malab. 3 (1839). The second illustration,
Tittius. is, according to Merrill (1917), a depiction of Gmelina
mofuccana (Blume) Backer, although the accompanying description ap=-
plies to a species of Clenodendhium. Bakhuizen and Van Steenis
assert that the Cumbulu of Adanson is actually in part Gmefina and
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in part Catafpa in the Bignoniaceae. Dandy (1967), however, re-
gards it as a straight synonym of Gmefina and in this disposition I
concur. As Lourteig (1956) has pointed out: "the early occurrence
of Catalpa either in India or in the Moluccas is a plant-geographi-
cal absurdity".

The Ephief(s of Banks & Solander (1838), referred to in the
synonymy (above), is a synonym of Vitex Tourn., while that of
Schreber (1791) is synonymous with Ratomia P.DC. in the Sapindaceae.

Briquet (1895) divides the genus Gmelina into two Sections: (1)
Bracteatae Brig. for G. phifippensis Cham. and (2) Microstrnomatae
Brig. for all the other species known to him.

Chowdnury (1964) tells us that in West Bengal the genus is associ-
ated in the wild with Premna, Acacia catechu, and Dalbengia 844500
in the gradual ecologic succession on first settling quickly depos-
ited sand or silt.

Preston (1969) asserts that under cultivation "The species need
stove conditions and rich fibrous loam. They can be struck from
cuttings of firm young shoots in sand in heat.”

Van Steenis & Bakhuizen (1967) assert that "Gmelinas have always
golden yellow flowers". Cook (1908) says that the corollas are eith-
er yellow or brownish-yellow. Actually, according to collectors,
the corollas are sometimes in some species reddish, red, brownish,
white, pinkish, violet, lilac, purple, or even dark-blue, as well as
chocolate, pinkish-brown, reddish-yellow, dull yellow-brown, orange,
or reddish-yellow, often externally reddish due to a reddish tomen-
tum.

Hillebrand (1888) lists the genus as cultivated in Hawaii. Puri
(1960) says that it occurs in the sal (Shonea nobusta) tropical
moist deciduous forests of Assam, associated there with Vitex pedun-
culanis and CLerodendrum, and where it is a food plant for the in-
sect, Indanbefa quadrinotata, which also attacks many other kinds of
trees, including Cafllicarpa and Tectona [cfr. Benson, The Ecology
and Control of Forest Insects of India and the Neighbouring Countries®,
1941]. Benthal (1933) says that "Two or three thorny, climbing
shrubs of this genus are sometimes grown in Bengal gardens".

Dymock (1884) asserts that the Pharmacopoea of India (p. 164) is
authority for the statement that "Several species belonging to this
genus appear to be sometimes used as demulcents" in India.

Kanishi (1977) has reported "nail withdrawal resistance" of the
wood of two unidentified species of Gm¢fira. An anonymous writer
(1973) reports on an unidentified species of this genus whose trunks
may produce logs 6.8 m. long, the top end 58--66 cm. in diameter,
the butt end 64--74 cm. in diameter, and the sapwood 3--4 cm. wide.
van Royen (1960)reports his no. 4§91 as representing an as yet un-
identified species of Gmelina.

Gibbs (1974) reports that Gmefina may be an accumulator of alum-
inum, that tannins are absent, that gmelinol (a lignin) and a muci-
lage are present, and that saponins are reported absent or "probab-
ly" absent.

The Commonwealth Mycological Institute (1972) reports two fungi,
Helicomina micrnophona and Phyllactinia suffulta var. gmelinae, as
known to attack species of Gmelina.
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It is perhaps worth noting here that the Michefia credited to
Houston and to Adanson are now regarded as synonyms of Pontederdia L-
in the Pontederiaceae, while the Michefia of Kuntze and of Linnaeus
(1735) are Baaningtonia J. R. & G. Forst. in the Baniingtoniaceae,
the M{chelia of Th. Durand is Lophotocarpus Th. Dur. in the AfLisma-
ceae, the M{chelia of Linnaeus (1737) is a valid genus in the
Magnofiaceae, and the Michefia of Linnaeus (1811) is Rhododendron
in the Endlcaceae.

It may also be worth noting here that Pfeiffer (1874) cites the
Persoon (1806) reference to Gmefina [which he refers to as "Ench."]
as "1807", but actually pages 1--272 of this work were issued in
1806, Similarly, he cites Roxburgh's "Corom. II" as "1798", but
pages 29--40 and plates 151--175 were actually not published until
April, 1802. He also cites vol. 3, page 41, plate 246, of the same
Roxburgh work as "1819", but actually pages 25--48 and plates 226--
250 of this volume were probably published in May of 1815 [Taylor
(1959) and Srivastava (1976) make the identical error]. Pfeiffer
cites Willdenow (1802) as "1800", but part 2 of volume 3 was actu-
ally published between November 1 and 10, 1802. He cites Miquel, Fl.
Ind. Bat. 2: 865 as "1857", but pages 705--880 of this volume were
not actually issued until April 8, 1858.

The index to Justs Botanische Jahresberich, volume 49, claims
that Gmefina is mentioned on page "322", but actually it is on
page 522.

Stapf (1930) makes the same mistake, mentioned above, of dating
Roxburgh's 1802 reference as "1798" and his 1815 reference as "1819".
He also mis-dates Rumpf's741 reference as "1743" and Poiret's 1819
reference as "1797". The Linnaeus, Gen. Pl. (1754) citation is often
given as "526" or "763", but actually occurs on page 274. The
Schnitzlein (1856) reference is often cited as "1843-1870", the
title-page date, and, similarly, the Endlicher (1838) reference is
often given as "1836-1856".

Excluded species:

Gmelinc. indica *urm. ex H. J. Lam, Verbenac. Malay. Arch. 366 in
syn. 1919 = Flacountia Lindica (Burm. f.) Merr., Flacountiaceae.

Gmelina indica Burm. £., Fl. Indica 132. 1768 = Flacourntia Lindica
(Burm. f.) Merr., Flacountiaceae.

Gmefina javanica Christm., Pflanzensyst. 2: 134. 1777 = Flacourntia
Aindica (Burm. f£.) Merr., Flacourntiaceae.

Gmelina olelifena Abel ex Mold., Phytologia 34: 274 in syn. 1976 --
not verbenaceous.

Gmelina siamica Mold., Phytologia 5: 226. 1955 = Wightia dpeciosis-
s4ma (D. Don) Merr., Scnophulariaceae.

Gmelina speciosissima D. Don, Prodr. Fl. Nepal 104. 1825 = Wightia
speciosissdima (D. Don) Merr., Scrophulariaceae.

Gmelina tacabushia Buch.-Ham. ex Jacks. in Hook. f. & Jacks., Ind
Kew., imp. 1, 1: 1040 in syn. 1893 = W{ghtia speciosissima
(D. Don) Merr., Scrophulariaceae.

Gmelina tacabushia Hamilton ex D. Don, Prodr. Fl. Nepal 105. 1825
= Wightia speciosissima (D. Don) Merr., Scrophulariaceae.
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Gmelina tacabushia Hamilt. ex Mold., Alph. List Inv. Names Suppl. 1l:
10 in syn. 1947 = Wi{ghtia speciosissima (D. Don) Merr., Scrophu-
Laniaceae.

Tittius Litorea Rumpf, Herb. Amboin. 3: 39. 1743 = Guettarda specd-
0da L., Rubdiaceae.

A very tentative artificial key to most of the accepted taxa:

1. Natives of Australia.
2. Cymes reduced to dense, opposite, sessile clusters along the
panicle-branches, bracteate at the base....G. fasciculiflora.
2a.Cymes not as described above.

3. Leaf-blades densely tomentose beneath........ G. Lelchhandtii.

3a. Leaf-blades glabrous (except for the venation) beneath.....

ceveee..G, dalrympleana.
la. Not exclusively native to Australia.
4. Native exclusively to New Caledonia.

S. Leaf-blades narrow-elliptic to ovate-lanceolate, to 13 cm.
long and 7 cm. wide, basally cuneately acute or acuminate,
minutely lanuginous-glandular to glabrescent beneath.......

..... G. Lignum-vitreum.

Sa. Leaf-blades ovate to suborbicular, to 17 cm. long and 14.5

cm. wide, basally obtuse or rounded, farinose beneath......
veeee...G. neocafedonica.
4a. Not native to New Caledonia.

6. Native exclusively to the Fiji Islands.......... G. vitiensdis.

6a. Not native to the Fiji Islands.

7. Flowers 1--3 in the axils of the leaves.
8. Leaf-blades glabrous and shiny above, the lower surface
glandulose but not pubescent (except for the larger

veins); flowers sOlitary............ ceee...G. uniglona.
8a. Leaf-blades pilose-hirtellous above, densely subvillous
beneath; flowers 1--3......... G. uniflora var. viLlosa.

7a. Flowers regularly arranged in terminal racemes, cymes, or
panicles or terminating short axillary twigs.
9. Racemes drooping or pendent, conspicuously bracteate
with large, foliaceous, often highly colored bracts.
10. Leaf-blades glabrous or subglabrous beneath or pilose

only on the largest venation.........G. philippensis.
1l0a. Leaf-blades conspicuously pilose over the entire
lower surface of the lamina........ ceeereasea 60oocc00

G. philippensis £. trnansitondia.
9a. Inflorescence erect; bracts not as described above.
11. Calyx distinctly lobed, the lobes to 11 mm. long.
12. Ovary externally densely pubescent; leaf-blades 7--
15 cm. long; inflorescence dense....G. hainanensdis.
12a. Ovary externally glabrous; leaf-blades not over
2.5 cm. long; inflorescence lax......G. defavayana.
lla. Calyx not distinctly long-lobed.
13. Leaf-blades more or less densely pubescent beneath.
14. Leaves large, the blades 10--25 cm. long and 4--18
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cm. wide; petioles 3--7 cm. long.
15. Leaf-blades apically usually acute; corolla 2.3--4.5 cm.
long, the upper lip longer than the lower.
16. Pedicels 5--6 mm. long; corolla yellowish-violet...... 5000
G. balansae.
l6éa. Pedicels 1.5--3 mm. long; corolla usually yellow or red.
17. Calyx regular or only slightly bilabiate; corolla usual-
ly yellow.
18. Leaf-margins entire.
19. Ovary externally glabrous.
20. Leaf-blades densely tomentose beneath..G. arborea.
20a. Leaf-blades gray-pubescent with simple hairs be-
neath.....oooeeunnn.. ..G. anborea var. canescens.
19a. Ovary apically externally pubescent.
21. Leaf-blades broadly ovate to rounded or subcordate
G. nacemosa.
2la. Leaf-blades elliptic-lanceolate......G, bafansae.
18a. Leaf-margins dentate on juvenile leaveS.......ceceees
G. arborea £. juv. dentata.
17a. Calyx plainly bilabiate; corolla red.....G. annamensis
15a. Leaf-blades apically obtuse or rounded; corolla 1.6--1.9
cm. long, the upper lip shorter than the lower.
22. Cymes sessile; fruit globose.
23. Inflorescence mostly simple.
24. Leaf-blades sparsely pubescent above......G. 4e88LL15.
24a. Leaf-blades glabrous and shiny above.....ecceececscsas
G. 408848 var. papuanad.
23a. Inflorescence conspicuously branched.......cceeeesecacnn
G. ses88ilis £. namiglona.
22a. Cymes stipitate; fruit oblong or subobovate.
25. Leaf-blades ovate or broadly ovate.........G. mofuccana.
25a, Leaf-blades ellipti¢.......G. moluccana var. el&iptica.
l4a. Leaves smaller, the blades 3--9 cm. long, 2.5--5.5 cm. wide;
petioles 5S--10 mm. long.
26. Leaf-blades glabrous or only faintly pubescent above.
27. Leaf-blade margins entire€.....c..eceeee.e......6. elliptica.
27a. Leaf-blade margins plainly lobed....G. elliptica f£. Lobata.
26a. Leaf-blades densely tomentose above.............G. tomentosa.
13a. Leaf-blades glabrous beneath or pubescent only on the larger
venation, rarely farinose.
28. Leaf-blades covered with small brown scales beneath.
29. Leaf-blades usually both apically and basally short-acumin-
ate, to 11 cm. long and 6 cm. wide; calyx lepidote.
30. Leaf-blades mostly elliptic or narrow-elliptic; native to
the Molucca & New Guinean islands............
30a. Leaf-blades elongate-lanceolate; native to New Britain...
G. Lepidota var. fLanceolata.
29a. Leaf-blades usually both apically and basally rounded, to
15 cm. long (or more) and 10 cm. or more wide; calyx dense-
1y PUDESCONE .. cuserosaonacasosnscsasaassonsassessG, SMLLALL,
28a., Leaf-blades not lepidote beneath.
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31. Leaf-blades somewhat bluish-green and minutely farinose beneath.
G. chinensds.
3la. Leaf-blades not as described above.

32. Inflorescence terminating short axillary twigs, narrowly
elongate-racemose, to 18 cm. long and 3 cm. wide, glabrous
and Nigrescent....c.cc..eiiiiennennnnn. ceve..G. misoolensdis.

32a. Inflorescence not as described above.

33. Leaf-blades 3--10.5 cm. long, 1.9--5 cm. wide; petioles 8--
25 mm. long.
34. Leaf-blades basally long-attenuate..... 000000 G. attenuata
34a. Laef-blades basally acute, cuneate, or rounded.
35. Inflorescence a small, compact, terminal panicle..... 600
G. paniculata.
35a. Inflorescence a small terminal raceme of cymes.
36. Leaf-blade margins entire or l-lobulate...G. asiatica.
36a, Leaf-blades conspicuously 3--7-lobed.................
G asdiatica f£. Lobata.
33a. Leaf-blades 8--40 cm. long, 4.5--35 cm. wide; petioles 2--7
cm. long.
37. Leaf-blades glaucescent beneath........iieeeeeneennnnnaan.
G..arnbonea var.. glaucescens.
37a. Leaf-blades not glaucescent beneath.
38. Leaf-blade margins coarsely 3--5-dentate with lobe-like
teeth when immature, sinuate when adult..... G. sdinuata.
38a, Leaf-blade margins entire.
39. Calyx externally glabrous or subglabrous.
40. Leaf-blades basally rounded to cordate-truncate.
41. Leaf-blades basally rounded, with 2 large orchida-
ceous glands...G. pafawensis var. novoguinelnsis.
4la. Leaf-blades basally cordate-truncate, not glandu-
1iferous...eeeene.. - R G. datrympleana.
40a. Leaf-blades basally acute and decurrent.
42. Leaf-blades coriaceous or subcoriaceous.

43, Leaf-blades distinctly obovate, basally broadly
attenuate-cuneate. 5. palawensis var. celebdica.

43a. Leaf-blades elliptic, basally acuminate........

G. palawensis var. dinagatensis.
42a. Leaf-blades chartaceouS...........d G. palawensis .
39a. Calyx externally pilose or pubescent.

44. Inflorescence paniculate, lax; cymes long-stipitate.
45. Leaf-blades to 40 cm. long and 35 cm. wide; calyx
externally densely ferruginous-villose...........
G. mofuccana var. glabrescens.

45a. Leaf-blades to 19.5 cm. long and 11.5 cm. wide;

calyx externally merely appressed-pubescent.

46. Leaf-blades ovate, marginally curvate, 8--14 cm.
long, 4.5--9 cm. wide; corolla 1.4 cm. long;
ovary externally apically stiff-pilose.........

G. Ledenmranni.
46a. Leaf-blades obovate-oblong, marginally straight,
14.5--19.5 cm. long, 8--11.5 cm. wide; corolla
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2 cm. long; ovary externally glabrous......... Gooocconooo

G. datrympleana var. schlechtend

44a. Inflorescence racemiform or pseudospicate, very dense, at least
the upper flowers in subsessile cymuleS............. G. brassii.

GMELINA ANNAMENSIS Dop, Rev. Internat. Bot. Applig. Agric. Trop. 13:
893--897. 1933.

Bibliography: Dop, Rev. Internat. Bot. Applig. Agric. Trop. 13:
893--897. 1933; Dop in Lecomte, Fl. Gén. Indo-chine 4: 842, 845, &
848, fig. 88 (2 & 3). 1935; A. W. Hill, Ind. Kew. Suppl. 9: 125.
1938; Fedde & Schust., Justs Bot. Jahresber. 60 (2): 573. 1941;
Mold., Known Geogr. Distrib. Verbenac., ed. 1, 59 & 93 (1942) and
ed. 2, 136 & 186. 1949; Anon., U. S. Dept. Agr. Bot. Subj. Ind. 15:
14357. 1958; Mold., Re€sume 176. 1959; Mold., Fifth Summ. 1: 301
(1971) and 2: 879. 1971; Mold., Phytol. Mem. 2: 293. 1980.

Illustrations: Dop in Lecomte, Fl. Gen. Indo-chine 4: 848, fig.
88 (2 & 3). 1935.

A tree, to 10 m. tall; branchlets at first pubescent, later
glabrescent, with brown, striate, lenticellate bark; petioles 3--5
cm. long, glabrous, canaliculate above; leaf-blades broadly ovate
or ovate-elliptic, rigidly chartaceous, 10--15 cm. long, 6--10 cm.
wide, apically acute or shortly acuminate, marginally entire, bas-
ally truncate or acute, green, glabrous, and slightly rugose above,
silvery-white and lightly pubescent beneath; midrib prominent be-
neath; secondaries 8, the 2 lowermost issuing from the leaf-base;
veinlets subparallel; panicle terminal, 6--10 cm. long, puberulent;
bracts foliaceous, elliptic-lanceolate, 3-veined, covered with
very small black glandules; flowers 3.5 cm. long; calyx conic, 1.7
cm. long, externally puberulent and covered with numerous, very small,
black glandules, the tube 1.1 cm. long, the limb plainly bilabiate,
the upper lip 6 mm. long, 11 mm,.wide, and 3-fid, the lower 1lip 5
mm. long, 9 mm. wide, and bifid, all the calicinal divisions ovate,
2 mm. long and apically acute; corolla red, bilabiate, glandular-
puberulent, the tube conic, 2 cm. long, basally coarctate, the lobes
5, rotundate, shortly fulvous-pilose, marginally ciliate; stamens
equaling the corolla; anther thecae parallel; style glabrous, slight-
ly surpassing the stamens; stigma unequally bifid; ovary externally
apically pubescent; fruit not known.

This species is based on an unnumbered Poilane collection from be-
tween Lang-lut-ha and Lang-pa-ka, in the province of Quantri, at 700
m. altitude, Annam, Vietnam. Dop (1933) comments that "Ce collec-
teur ajoute que le bois non attaqué par les termites est utilisé
pour la confection de colonnes. G. annamensis constitue une espece
qui se distingue de tous les Gmefina asiatiques par la bilabiation
trés nette de sous calice, qui rappelle tout & fait un calice de
Labiee. Les corolles rouges permettont en outre de la distinguer
facilement." He cites the vernacular name, "ciy cle".

The species is known thus far only from the original collection.
Dop (1933) distingquishes it from the other Indochinese species recog-
nized by him as follows:
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1. Calyx distinctly dentate or lobed.
2. Calyx regular or only slightly bilobed.
3. Ovary glabrous; calyx-lobes much shorter than the tube.......
G. anbonea.
3a. Ovary pubescent; calyx-lobes much longer than the tube......

Zay, Crulgpz jRlleuimilyy JoallelerEelo g oo aoo000a0000000000000 00 G. annamensdis.
la. Calyx truncate and entire..........c.c..- G. nacemosa (Lecomted).

GMELINA ARBOREA Roxb. ex J. E. Sm. in Rees, Cyclop., imp. 1 [London],
16: Gmelina 4. 1810.

Synonymy: Cumbufu Rheede, Hort. Malab,.l: 75, pl. 41. 1778.
Premna anborea Roth, Nov. Sp. Pl., imp. 1, 287--288. 1821 [not P,
arborea (Forst. f.) Farwell, 1919]. Gmelina anborea L. ex Spreng.
in L., Syst. Veg., ed. 16, S5 (2): 765. 1827. Gmelina tomentosa
Wall., Numer. List.87, no. 1817I. 1831 [not G. fomentosa Fletcher,
1938, nor Roxb., 1947]. Gmefina nheediL Hook., Curtis Bot. Mag. 74
[ser. 3, 3]: pl. 4395. 1848. Gmebina anboirea Roxb. apud Wight,
Icon. Pl. Ind. 4 (3): pl. 1470 sphalm. 1849. Gmelina anborea Wight
apud Thwaites & Hook. f., Enum. Pl. Zeyl., imp. 1, 244. 1861.

Premna tomentoda Miq. apud C. B. Clarke in Hook. f., Fl. Brit. India
4: 581. 1885 [not P, tomentosa Blanco, 1845, nor Blume, 1885, nor
F.-Vill., 1883, nor Kurz, 1877, nor Rottl., 1803, nor Willd., 1800].
Premna tomentose Mig. ex Pételot, Bull. Econ. Indo-chine 37: 1295.
1934. Gmelina anborea J. E. Sm. apud Bakh. & Van Steenis, Taxon 5:
8l. 1956. Gmelia anborea Qureshi in Joshi, Indian For. 95: 152
sphalm. 1969. Cmelina anborea Caaudhuri, Bull. Bot. Soc. Beng. 23:
123 sphalm. 1969. Gmefia arborea Anon. ex Mold., Fifth Summ. 2: 523
in syn. 1971. Smelina arborea Roxb. ex Mold., Fifth Summ. 2: 622

in syn. 1971. Gmelina anbonea Wight ex Mold., Phytologia 25: 240 in
syn. 1973. Premma anborea Roth ex Ldpez-Palacios, Pittieria 6: 15
in syn. 1974. Premma fomentosa Mig. ex Lépez-Palacios, Pittieriaé:
15 in syn. 1974. Gimelina arborea Jayas. ex Mold., Phytologia 34:
274 in syn. 1976. Gmefflina arbornea Kowal & Kassam, Agric. Ecol.
Savan. 237 sphalm. 1978. Gmefina anborea Rottb. ex Odebiyi & Sofo-
wore, Lloydia 41: 245 sphalm. 1978. Premna tomentosa Mig. ex Mold.,
Phytol. Mem. 2: 432 in syn. 1980. Gmefina anborea var. arbohrea
[Roxb.) ex H. N. & A. L. Mold. in Dassan. & Fosb., Rev. Handb. Fl.
Ceyl. 4: 389. 1983.

Bibliography: Rheede, Hort. Malab. 1l: 75, pl. 41. 1678; Rumpf,
Herb. Amboin. 1: 129, pl. 40 (1741) and 2: 124, pl. 39. 1741; L.,
Sp. Pl., ed. 1, imp. 1, 2: 626. 1753; L., Gen. Pl., ed. S, imp. 1,
526. 1754; N. L. Burm., Fl. Indica 132, pl. 39. 1768; Gaertn., Fruct.
Sem. Pl. 1l: 268, pl. 56, fig. 5. 1788; J. E. Sm. in Rees, Cyclop.,
imp. 1 [London) 16: Gmefina 4. 1810; Roxb., Hort. Beng., imp. 1, 46.
1814; Roxb., Pl. Coast. Coromand. 3: 41--47, pl. 246. 1815; Lam.,
TaBL. Encycl. Meth. Bot. [Illust. Gen.) 3: pl. 542. 1819; J. E. Sm.
in Reed, Cyclop., imp. 2 [Philadelphial. 17: Gmefina 4. i820; Roth,
Nov. Pl. Sp., imp. 1, 287--288. 1821; Moon, Cat. Indig. Exot. Pl.
Ceyl. 1l: 45. 1824; Sweet, Hort. Brit., ed. 1, 1: 323. 1826; Spreng.
in L., Syst. Veg,, ed. 16, 5 (2): 765. 1827; Wall., Numer. List 50
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["49"], no. 1817. 1829; Loud., Hort. Brit., ed. 1, 245. 1830; Sweet,
Hort. Brit., ed. 2, 417. 1830; Wall., Numer. List 87, no. 1817I;
Loud., Hort. Brit., ed. 2, 245. 1832; Roxb., Fl. Indica, ed. 2, imp.
1, 3: 84--85. 1832; Bojer, Hort. Maurit. 258. 1837; J. Grah., Cat.
Pl. Bomb. 158. 1839; Dillwijn, Rev. Hort. Mal. 3. 1839; Loud., Hort.
Brit., ed. 3, 245. 1839; G. Don in Sweet, Hort. Brit., ed. 3, 551.
1839; Spach, Hist. Nat. V€g. Phan. 9: 232--233. 1840; D. Dietr., Syn.
Pl. 3: 613. 1843; Voigt, Hort. Suburb. Calcut. 470. 1845; Walp.,
Repert. Bot. Syst. 4: 98. 1845; Schau. in A. DC., Prodr. 11l: 638 &
680. 1847; Hook., Curtis Bot. Mag. 74 [ser. 3, 4]: pl. 4395. 1848;
Wight, Icon. Pl. Ind. Orient. 4 (3): 12, pl. 1470. 1849; Wight, Spi-
cil. Neilgherr. 2: pl. 193. 1851; W. Griff., Icon. Pl. Asiat. 4: pl.
443. 1854; W. Griff., Notul. Pl. Asiat. 4: 179 & 753. 1854; Twining,
Illust. Nat. Ord. Pl. 2: 104. 1855; Schnitzl., Iconogr. Fam. Nat.
Reg. Veg. 2: 137 Verbenac. [2]. 1856; Buek, Gen. Spec. Syn. Candoll.
3: 200 & 365. 1858; Dalz. & Gibs., Bomb. F1l. 201. 1861; Thwaites &
Hook. f., Enum. Pl. Zeyl., imp. 1, 244. 1861; Bocg., Adansonia, ser.
1 [Baill., Rec, Obs. Bot.], 2: 125 & 126, pl. 14, fig. 1l--11 (1862)
and 3: 255. 1863; Bocg., Rév. Verbenac. 125, 126 & 255, pl. 14, fig.
1--11. 1863; Lindl. & Moore, Treas. Bot., ed. 1, 538. 1866; N8rd-
linger, Querschn. 4: 23. 1867; Lindl. & Moore, Treas. Bot., ed. 2,
538. 1870; Kurz, Rep. Veg. Andam. App. A: 45. 1870; Beddome, Fl.
Sylv. S. India pl. 253. 1872; Brandis, For. Fl. Northw. Cent. India
3: 364--365. 1874; Roxb., Fl. Indica, ed. 2, imp. 2, 486. 1874;
Kurz, Prelim. Rep. For. Veg. Pegu 69--71 & App. A: xcv --xcviii
(1875) and B: 70. 1875; Lindl. & Moore, Treas. Bot., ed. 3, 538.
1876; Kurz, For. Fl. Brit. Burma 2: 264--265. 1877; Gamble, List
Trees Darjeel. Dist. 61 & 62. 1878; Fern.-Villar in Blanco, Fl. Fil-
ip., ed. 3, 4: Nov. App. 159. 1880; Gamble, Man. Indian Timb., ed. 1,
xxvii, 295--296, & 509. 1881; J. Sm., Dict. Pop. Names Pl. 408.
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